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3.  EXECUTIVE SUMMARY 
 

Goals and Objectives 

The goal of the North Carolina Spotted Seatrout Fishery Management Plan (FMP) is to 
determine the status of the stock and ensure long-term sustainability for the spotted seatrout 
(Cynoscion nebulosus) stock in North Carolina.  To achieve these goals, it is recommended that 
the following objectives be met: 

 
1. Develop an objective management program that provides conservation of the 

resource and sustainable harvest in the fishery.   

2. Ensure the spawning stock is of sufficient capacity to prevent recruitment-
overfishing.    

3. Address socio-economic concerns of all user groups. 

4.   Restore, improve, and protect important habitats that affect growth, survival, and 
reproduction of the North Carolina spotted seatrout stock.  

5. Evaluate, enhance, and initiate studies to increase understanding of spotted seatrout       
biology and population dynamics in North Carolina.  

6. Promote public awareness regarding the status and management of the North 
Carolina spotted seatrout stock.  

Stock Status 

The 2009 North Carolina spotted seatrout stock assessment indicated that the spotted seatrout 
stock in North Carolina and Virginia has been overfished and that overfishing has been 
occurring throughout the entire 18-year time series [1991-2008 (Jensen 2009, Appendix 4)]. 
Much of the overfishing has been in recent years when recreational fishing effort and number of 
discards have increased.  Recent SPRôs are below the ASMFC recommended criteria of 20%. 

Commercial and Recreational Fisheries 

Spotted seatrout are harvested commercially and recreationally year round throughout North 
Carolinaôs estuarine and nearshore coastal waters with a peak occurring in the fall and winter.   
Historically, spotted seatrout made up only a small portion of North Carolinaôs total commercial 
landings, never exceeding 1% of the value of seafood landed overall in the state. The majority 
(65%) of North Carolinaôs commercial harvest from 1991 to 2008 was captured using estuarine 
gill nets. 
 
In recent years, the fishing mortality associated with the recreational fishery is high in 
comparison to that of the commercial fishery.  Spotted seatrout are discarded (released alive) 
for a variety of reasons including catch under the legal size limit, over the creel limit, or 
conservative catch and release practices.  Recreational discards increased dramatically since 
2003.  Managers should be concerned with the increasing effort in the recreational fishery 
because the recreational fishery selects for smaller, younger fish than does the commercial 
fishery, reducing the opportunity for young spotted seatrout to spawn prior to being harvested 
(Jensen 2009, Appendix 4). 

Habitat and Water Quality 

Although primarily estuarine, spotted seatrout use habitats throughout estuaries, coastal bays, 
sounds, rivers and the coastal ocean.  Spotted seatrout are found in most habitats identified by 
the North Carolina Coastal Habitat Protection Plan (CHPP) including: water column, wetlands, 
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submerged aquatic vegetation (SAV), soft bottom, and shell bottom (Street et al. 2005).  The 
CHPP has specific recommendations that will benefit habitats used by spotted seatrout.   

Suitable water quality is a critical element in the ecology and productivity of estuarine systems.  
Degradation or improvement in one aspect of water quality may have corresponding impact on 
habitat.  Maintenance and improvement of suitable estuarine water quality and habitat are 
critical factors in ensuring a sustainable spotted seatrout stock.    
 

Management Issues and Proposed Actions 

In the development of the Spotted Seatrout FMP, management options were developed for 
identified key issues through the FMP process.  These issues and options were developed by 
the Division of Marine Fisheries (DMF) through the cooperation and advice solicited from public, 
Spotted Seatrout Advisory Committee, North Carolina Marine Fisheries Commission (MFC), 
Finfish and Regional Advisory committees, as well as the scientific community.  Detailed issue 
papers for each of the key issues can be found in Section 10.  The MFC selected preferred 
management strategies for each of the key issues at their May 13 -14, 2010 business meeting.   
A summary of the key issues along with the selected MFC management strategies are listed in 
a table on the following page.  (Any changes/additions to current rules or proclamations are 
underlined and italicized in the table).  Since the proposed management actions did not meet 
the reductions needed to end overfishing in two years as required by State Law 2010-13, 
management actions were revised in November 2011 by the MFC.   

Adaptive Management Framework 

The DMF proposes an adaptive management framework for sustainable harvest in the spotted 
seatrout fishery.  Given the uncertainty in the actual level of harvest reductions that will be 
realized once these measures are put in place, and the continuing evolution of fishing 
restrictions from the Endangered Species Act, the DMF and the MFC may consider new 
information brought forward and revise the FMP sustainability measures accordingly.    

 

 

Revision 

There was an error on page 3 that listed the closure period after a cold stun to June 1.  The date 
should have been June 15.  The vote can be found in the MFC Advisor for the February 22-24, 
2012 meeting.  Audio from the meeting can be found under the Spotted Seatrout Fishery 
Management Plan file (http://portal.ncdenr.org/web/mf/2012-feb-22-24-mfc-meeting)
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Current rules are listed in Section 4.7.3.  Rules necessary to implement the MFC selected management 
options as outlined in this table are provided in Appendix 1. 

ISSUE MFC SELECTED MANAGEMENT 
STRATEGY 

OBJECTIVES 
ADDRESSED 

REGULATORY 
ACTION 

 
Achieving Sustainable 
Harvest 

 
Å ½ reduction needed, 6 fish bag, 14-
inch minimum size, and weekend 
closure for commercial gears year-
round (no possession on weekends).  
 
Å A maximum of 2 fish over 24 inches 
for recreational fishermen 
 
Å The small mesh gill net attendance 
requirement is extended to include 
weekends, December through 
February 
 
Management Strategy Modified in 
November 2011 
 
Immediately:  14-inch minimum size 
limit, 4 recreational bag limit, 75 fish 
commercial trip limit, no gillnets in 
joint waters on weekends. 
 
2014:  14-inch minimum size limit, 3 
fish recreational bag limit with a 
December 15- January 31 closure, 25 
fish commercial trip limit (no closure) 
 
If Cold Stun Occurs:  close spotted 
seatrout harvest through June 15 and 
retain 4 fish recreational bag limit and 
75 fish commercial trip limit 
 

 
1,2 

 
Repeal Rule 
3M.0504 and utilize 
proclamation 
authority in 3M.0512 
 
 
 
 
 
 
 
 

 
Å Revisit the Spotted Seatrout FMP in 
3 years to determine if sustainable 
harvest measures are working     
 

 
1,2 

 

 
Enforcement of Size, 
Creel Limit and Gear 
Regulations in Joint, 
Coastal or Inland Fishing 
Waters 

 
Å Development of a mutual aid 
agreement between DMF Marine 
Patrol and WRC Wildlife Enforcement 
Officers for Inland fishing waters   

 
1,2,3 

 

 
Management Measures 
to Address User Group 
Competition 

 
Å Move forward with the mediation 
policy process to resolve conflict 
between spotted seatrout fishermen 

 
1,2,3 
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Impacts of Cold Stun 
Events on the Population 

 
Å Remain status quo with the 
assumption  that the Director will 
intervene in the event of a 
catastrophic event and do what is 
necessary in terms of temporary 
closures by water body 

 
1,2,3 

 
Repeal Rule 
3M.0504 and utilize 
proclamation 
authority in 3M.0512 

 
Å More extensive research on cold 
stun events by DMF, Universities, etc. 

 
1,2,3,5 

 

 
Use of Gigs to Harvest 
Spotted Seatrout 
December-March 

 
Å Status quo.  DMF to continue to 
track contributions of gigs to overall 
landings. 

 
1,2,3 
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4.  INTRODUCTION 
 
4.1 Legal Authority for Management 
 
Fisheries management encompasses all activities associated with maintenance, improvement, 
and utilization of fisheries resources, including research, development, regulation, 
enhancement, and enforcement.  North Carolinaôs jurisdiction over spotted seatrout (Cynoscion 
nebulosus) is from the inland coastal fishing water boundary with joint or coastal fishing waters 
boundary out to three miles of the stateôs coastline.   
 
The North Carolina General Assembly has provided a very powerful and flexible legal basis for 
coastal fisheries management.  Many state laws provide the necessary authority for fishery 
management in North Carolina.  General authority for stewardship of the marine and estuarine 
resources by the North Carolina Department of Environment and Natural Resources (DENR) is 
provided in G.S. 113-131.  The Division of Marine Fisheries (DMF) is the agency of DENR that 
carries out this responsibility.  Enforcement authority for DMF enforcement officers is provided 
by G.S. 113-136.  General Statute 113-163 authorizes research and statistical programs.  The 
North Carolina Marine Fisheries Commission (MFC) is charged to ñmanage, restore, develop, 
cultivate, conserve, protect, and regulate the marine and estuarine resources of the State of 
North Carolinaò (G.S. 143B-289.51).  The MFC can regulate fishing times, areas, fishing gear, 
seasons, size limits, and quantities of fish harvested and possessed (G.S. 113-182 and 143B-
289.52).  The MFC also has authority to establish individual permits for various commercial 
fishing gears and activities under G.S. 113-169.1.  General Statutes 113-221 and 143B-289.52 
allow the MFC to delegate authority to implement its regulations for fisheries ñwhich may be 
affected by variable conditionsò to the Director of DMF by issuing public notices called 
ñproclamationsò.  The North Carolina General Assembly retained for itself the authority to 
establish commercial fishing licenses and fees and to limit entry into specific coastal fisheries. 
 
The Fisheries Reform Act of 1997 (FRA) establishes a process for preparation of coastal 
fisheries management plans in North Carolina.  The FRA states, ñThe goal of the plans shall be 
to ensure the long-term viability of the Stateôs commercially and recreationally significant 
species or fisheries.  Each plan shall be designed to reflect fishing practices so that one plan 
may apply to a specific fishery, while other plans may be based on gear or geographic areas".  
Each plan shall: 

 
a. Contain necessary information pertaining to the fishery or fisheries, including 

management goals and objectives, status of the relevant fish stocks, stock assessments 
for multi-year species, fishery habitat and water quality considerations consistent with 
Coastal Habitat Protection Plans adopted pursuant to G.S. 143B-279.8, social and 
economic impact of the fishery to the State, and user conflicts. 

 
b.  Recommend management actions pertaining to the fishery or fisheries.   
 
c.  Include conservation and management measures that will provide the greatest overall 

benefit to the State, particularly with respect to food production, recreational 
opportunities, and the protection of marine ecosystems, and will produce a sustainable 
harvest, and 

 
d. Specify a time period, not to exceed 10 years from the date of adoption of the plan, for 

ending overfishing, if it is occurring and achieving a sustainable harvest.  This time 
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period shall not apply to a plan for a fishery where the biology of the fish or 
environmental conditions make ending overfishing and achieving a sustainable harvest 
within 10 years impractical. 
 

Sustainable harvest is defined in the FRA as ñThe amount of fish that can be taken from a 
fishery on a continuing basis without reducing the stock biomass of the fishery or causing the 
fishery to become ñoverfishedò.   

 
Overfished is defined as ñThe condition of a fishery that occurs when the spawning stock 
biomass of the fishery is below the level that is adequate for the recruitment class of a fishery to 
replace the spawning class of the fisheryò.   

 
Overfishing is defined as ñFishing that causes a level of mortality that prevents a fishery from 
producing a sustainable harvestò. 
 
 
4.2 Goals and Objectives 
 
The goal of the 2010 Spotted Seatrout Fishery Management Plan is to determine the status of the 
stock and ensure the long-term sustainability for spotted seatrout in North Carolina. 
 
Objectives: 

 
1. Develop an objective management program that provides conservation of spotted 

seatrout and sustainable harvest in the fishery. 
 
2. Ensure that the spawning stock of spotted seatrout is of sufficient capacity to prevent 

recruitment-overfishing. 
 

3. Address socio-economic concerns of all user groups. 
 
4. Restore, improve, and protect critical habitats that affect growth, survival, and 

reproduction of the North Carolina stock of spotted seatrout. 
 

5. Evaluate, enhance, and initiate studies to increase our understanding of spotted seatrout 
biology and population dynamics in North Carolina. 

 
6. Promote public awareness regarding the status and management of North Carolina 

spotted seatrout. 
 
4.3 Sustainable Harvest 
 
The FRA mandates that fishery stocks be managed to allow for sustainable harvest and prevent 
overfishing.  Sustainable harvest is defined as the amount of harvest, including release and 
discard mortality, that can be taken on a continuing basis without reducing the stock biomass of 
the fishery or causing the fishery to become overfished.  The North Carolina spotted seatrout 
fishery will be considered overfished or experiencing overfishing if the spawning potential ratio 
(SPR) falls below a threshold of 20%.  The SPR represents the ratio of the reproductive 
(spawning) potential of an average individual fish over its entire lifetime in a fished stock to that 
in an unfished stock.   
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Two types of reference points are typically defined in the determination of sustainable harvest:  
threshold and target.  The threshold reference point is the level of spawning stock biomass 
below which the stock is overfished or fishing mortality rate above which the stock is undergoing 
overfishing.  If a fishery crosses a threshold, then management actions must be taken to correct 
the situation.  The spotted seatrout stock is considered to be overfished if the spawning stock 
biomass falls below a threshold associated with a 20% SPR and undergoing overfishing if 
fishing mortality rate rises above a threshold associated with the 20% SPR.   
 
The target reference point is a level of fishing mortality rate or spawning stock biomass that 
management should maintain.  At this level of fishing mortality rate or spawning stock biomass, 
the stock is deemed healthy and sustainable.  A target reference point was not set for this 
management plan due to the lack of a stock-recruit relationship and the influence of 
environmental conditions on the spotted seatrout stock.   
 

4.3.1 Management Strategy 
 
Reduce F to maintain a 20% SPR which will increase the likelihood of sustainability through an 
expanded age structure and an increase in the spawning stock biomass. This strategy should 
provide a greater cushion for the population that would likely lead to faster recovery of the 
population after cold stun events. Consider revising reference points after the stock is 
reassessed in the next plan amendment based on the response of the population to the 
management measures selected in the initial FMP. 
 
4.4 Definition of the Management Unit 
 
The management unit for the North Carolina Spotted Seatrout FMP includes all spotted seatrout 
within the coastal and joint waters of North Carolina.  The unit stock, or population unit, for North 
Carolinaôs assessment of spotted seatrout included all spotted seatrout caught in North Carolina 
and Virginia (see Appendix 4, Stock Status, for more details on management unit).  Virginiaôs 
landings of spotted seatrout were included in the management unit due to the mixing of spotted 
seatrout from Virginia with fish from North Carolina.  This decision was based on results from a 
Virginia spotted seatrout tagging study where 15% of the total recaptured fish were recaptured 
in North Carolina (J. Lucy, Virginia Institute of Marine Science, personal communication).  Since 
mixing of fish from North Carolina and Virginia was observed, the North Carolina stock 
assessment model included harvest data from both North Carolina and Virginia.   
 
4.5  General Problem Statement  
  
The 2009 North Carolina spotted seatrout stock assessment indicated that the spotted seatrout 
stock in North Carolina/Virginia has been overfished and that overfishing has been occurring 
throughout the entire 18-year time series [1991-2008 (Jensen 2009, Appendix 4)].  Interim 
management measures were implemented in December 2009 to reduce overfishing.  The 
purpose of this plan is to propose management measures that prevent overfishing and provide  
long-term sustainable harvest for the fishery.  Areas to be addressed in the management of 
North Carolinaôs spotted seatrout fishery are:  1) management strategies; 2) insufficient data 
and research needs; 3) habitat and water quality; and 4) socioeconomic factors.  

 
4.6 Interim Measures 

 

The DMF is required, under the MFC guidelines, to recommend to the appropriate standing 
committee(s) any preservation management measures necessary and appropriate to maintain 
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the well-being of the stock.  These measures are intended to prevent further declines for a stock 
that is overfished or for a stock that is experiencing overfishing at a level that may jeopardize 
the long-term sustainable harvest for the fishery.   

The stock assessment of North Carolinaôs spotted seatrout population determined the stock to 
be overfished and undergoing overfishing (Jensen 2009, Appendix 4).  In accordance with the 
FRA (N.S.G.S. § 113-182.1 (c1)), interim management measures were implemented to ensure 
the viability of the stock while the FMP was being developed.  The interim management 
measure adopted was based on life history information.  Spotted seatrout mature at an early 
age, with most fish mature by 12 inches (89% of females), and essentially all of the females 
(98%) are mature by 14 inches.   A 14 inch size limit would allow a larger percentage of fish to 
spawn at least once before being harvested.  This would increase the size of the spawning 
stock biomass and therefore the number of recruits to the fishery in subsequent years.  
Proclamation FF-64-2009, effective December 4, 2009, suspended North Carolina Marine 
Fisheries Rule 15A NCAC 3M .0504 such that the 12 inch minimum size was suspended and it 
is unlawful to possess spotted seatrout less than 14 inches total length. 
 

4.7 Existing Plans, Statutes and Rules 
 

4.7.1 Existing Plans 
 

This is the first fishery management plan developed for spotted seatrout in North Carolina. 
However spotted seatrout have been managed along the Atlantic Coast through an 
interjurisdictional fishery management plan (IJFMP) developed by the Atlantic States Marine 
Fisheries Commission (ASMFC).  The ASMFC Spotted Seatrout IJFMP was developed in 1984, 
and updated in 1991 when Amendment 1 was passed.  Amendment 1 developed a list of goals 
for coastwide management but allowed each state that had an interest in the spotted seatrout 
fishery (Florida through Maryland) to manage their stocks independently.  The goals listed in the 
2007 review of the ASMFC Spotted Seatrout IJFMP were:   
 
1. Attain or maintain an optimum yield,  
 
2. Maintain a spawning potential ratio of at least 20%, 
  
3. Promote conservation of the stocks in order to reduce the inter-annual variation in 

availability an increase yield per recruit,  
 
4. Promote the collection of economic, social, and biological data required to effectively 

monitor and assess management efforts relative to the overall goal,  
 
5. Promote research that improves understanding of the biology and fisheries of spotted 

seatrout,  
 
6. Promote harmonious use of the resource among various components of the fishery 

through coordination of management efforts among the various political entities having 
jurisdiction over the spotted seatrout resource, and  

 
7. Promote determination and adoption of standards of environmental quality and provide 

habitat protection necessary for the maximum natural protection of spotted seatrout.ò   
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North Carolina followed the recommendation of the ASMFC Spotted Seatrout FMP Amendment 
1 to have a minimum size limit of at least 12 inches and to collect data for spotted seatrout 
assessment and monitoring (1991).  In addition to the recommendation of the ASMFC, North 
Carolina has a ten fish bag limit for recreational fishing.  The commercial fisheries had a 
minimum size limit of 12 inches which increased to 14 inches in October 2009, and if fish are 
caught using hook-and-line, a ten fish bag limit.   

 
4.7.2 Statutes 

 
All authority for management of North Carolinaôs spotted seatrout fishery is vested in the State 
of North Carolina.  There are few general statutes that govern specific aspects of finfish 
management in North Carolina or that focus specifically on spotted seatrout.  General statutes 
that may apply to the spotted seatrout fisheries include: 

 
- It is unlawful to fish in the ocean from vessels or with a net within 750 feet of a properly 

licensed and marked fishing pier.  G.S. 113-185   
- It is unlawful to engage in trash or scrap fishing (the taking of young of edible fish before 

they are of sufficient size to be of value as individual food fish) for commercial disposition as 
bait, for sale to any dehydrating or nonfood processing plant, or for sale or commercial 
disposition in any manner.  The MFCôs rules may authorize the disposition of the young of 
edible fish taken in connection with the legitimate commercial fishing operations, provided it 
is a limited quantity and does not encourage ñscrap fishingò.  G.S. 113-185  

- It is unlawful for any person without the authority of the owner of the equipment to take fish 
from nets, traps, pots, and other devices to catch fish, which have been lawfully placed in 
the open waters of the State.  G.S. 113-268 (a) 

- It is unlawful for any vessel in the navigable waters of the State to willfully, wantonly, and 
unnecessarily do injury to any seine, net or pot.  G.S. 113-268 (b) 

- It is unlawful for any person to willfully destroy or injure any buoys, markers, stakes, nets, 
pots, or other devices or property lawfully set out in the open waters of the State in 
connection with any fishing or fishery.  G.S. 113-268 (c) 

 
 

4.7.3 Marine Fisheries Commission Rules 
 
The MFC may also approve rules that give the Fisheries Director the ability to issue 
proclamations establishing temporary provisions for finfish management due to the existence of 
variable conditions.  These authorities are discussed in Section 4.1.  Similarly, the statutory 
licensing and reporting requirements for fishing activities apply equally to all types of finfish 
harvest and there is no statute that would affect spotted seatrout directly. 
 
The following rules were adopted by the MFC to manage spotted seatrout in North Carolina.  
The version of the rules shown below is taken from North Carolina Fisheries Rules for Coastal 
Waters effective January 1, 2005.  These rules are codified in Title 15A Chapter 3 of the North 
Carolina Administrative Code (15A NCAC 03).  
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SUBCHAPTER 03J ï NETS, POTS, DREDGES, AND OTHER FISHING DEVICES 
 
SECTION .0100 ï NET RULES, GENERAL 
 
.0101 FIXED OR STATIONARY NETS 
It is unlawful to use or set fixed or stationary nets: 
(1) In the channel of the Intracoastal Waterway or in any other location where it may 

constitute a hazard to navigation; 
(2) So as to block more than two-thirds of any natural or manmade waterway, sound, bay, 

creek, inlet or any other body of water; 
(3) In the middle third of any marked navigation channel; 
(4) In the channel third of the following rivers:  Roanoke, Cashie, Middle, Eastmost, 

Chowan, Little, Perquimans, Pasquotank, North, Alligator, Pungo, Pamlico, and Yeopim. 

 
History Note: Authority G.S. 113-134; 113-182; 143B-289.52; 
    Eff. January 1, 1991. 

 
15A NCAC 03J .0103 GILL NETS, SEINES, IDENTIFICATION, RESTRICTIONS 
(a)  It is unlawful to use gill nets: 

(1)  With a mesh length less than 2 ½ inches. 
(2) In internal waters from April 15 through December 15, with a mesh length 5 

inches or greater and less than 5 ½ inches. 
(b)  The Fisheries Director may, by proclamation, limit or prohibit the use of gill nets or 

seines in coastal waters, or any portion thereof, or impose any or all of the following 
restrictions on the use of gill nets or seines: 
(1)  Specify area. 
(2) Specify season. 
(3)  Specify gill net mesh length. 
(4)  Specify means/methods. 
(5)  Specify net number and length. 

(c)   It is unlawful to use fixed or stationary gill nets in the Atlantic Ocean, drift gill nets in the 
Atlantic Ocean for recreational purposes, or any gill nets in internal waters unless nets 
are marked by attaching to them at each end two separate yellow buoys which shall be 
of solid foam or other solid buoyant material no less than five inches in diameter and no 
less than five inches in length.  Gill nets, which are not connected together at the top 
line, are considered as individual nets, requiring two buoys at each end of each 
individual net.  Gill nets connected together at the top line are considered as a 
continuous net requiring two buoys at each end of the continuous net.  Any other 
marking buoys on gill nets used for recreational purposes shall be yellow except one 
additional buoy, any shade of hot pink in color, constructed as specified in this 
Paragraph, shall be added at each end of each individual net.  Any other marking buoys 
on gill nets used in commercial fishing operations shall be yellow except that one 
additional  identification buoy of any color or any combination of colors, except any 
shade of hot pink, may be used at either or both ends.  The owner shall be identified on 
a buoy on each end either by using engraved buoys or by attaching engraved metal or 
plastic tags to the buoys.  Such identification shall include owner's last name and initials 
and if a vessel is used, one of the following: 
(1)  Owner's N.C. motor boat registration number, or 
(2)  Owner's U.S. vessel documentation name. 

(d)  It is unlawful to use gill nets: 
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(1)  Within 200 yards of any pound net set with lead and either pound or heart in use, 
except from August 15 through December 31 in all coastal fishing waters of the 
Albemarle Sound, including its tributaries to the boundaries between coastal and 
joint fishing waters, west of a line beginning at a point 36° 04.5184' N - 75° 
47.9095' W on Powell Point; running southerly to a point 35° 57.2681' N - 75° 
48.3999' W on Caroon Point, it is unlawful to use gill nets within 500 yards of any 
pound net set with lead and either pound or heart in use; 

(2)  From March 1 through October 31 in the Intracoastal Waterway within 150 yards 
of any railroad or highway bridge. 

(e)  It is unlawful to use gill nets within 100 feet either side of the center line of the 
Intracoastal Waterway Channel south of the entrance to the Alligator-Pungo River 
Canal near Beacon "54" in Alligator River to the South Carolina line, unless such net is 
used in accordance with the following conditions: 
(1)  No more than two gill nets per vessel may be used at any one time; 
(2)  Any net used must be attended by the fisherman from a vessel who shall at no 

time be more than 100 yards from either net; and  
(3)  Any individual setting such nets shall remove them, when necessary, in sufficient 

time to permit unrestricted boat navigation. 
(f)  It is unlawful to use drift gill nets in violation of 15A NCAC 03J .0101(2) and Paragraph 

(e) of this Rule. 
(g)  It is unlawful to use unattended gill nets with a mesh length less than five inches in a 

commercial fishing operation in the gill net attended areas designated in 15A NCAC 
03R .0112(a). 

(h)  It is unlawful to use unattended gill nets with a mesh length less than five inches in a 
commercial fishing operation from May 1 through October 31 in the internal coastal and 
joint waters of the state designated in 15A NCAC 03R .0112(b). 

(i)  It is unlawful to use more than 3,000 yards of gill net with a mesh length 5 1/2 inches or 
greater per vessel in internal waters regardless of the number of individuals involved. 
History Note: Authority G.S. 113-134; 113-173; 113-182; 113-221; 143B-289.52; 
Eff. January 1, 1991; 
Amended Eff. August 1, 1998; March 1, 1996; March 1, 1994; July 1, 1993; September 
1,1991; 
Temporary Amendment Eff. October 2, 1999; July 1, 1999; October 22, 1998; 
Amended Eff. April 1, 2001; 
Temporary Amendment Eff. May 1, 2001; 
Amended Eff. December 1, 2007; September 1, 2005; August 1, 2004; August 1, 2002. 

   
 SUBCHAPTER 3R - DESCRIPTIVE BOUNDARIES 
.0100 - DESCRIPTIVE BOUNDARIES 
.0112 ATTENDED GILL NET AREAS 
(a)  The attended gill net areas referenced in 15A NCAC 03J .0103 (g) are delineated in the 

following areas: 
(1)  Pamlico River, west of a line beginning at a point 35° 27.5768' N - 76° 54.3612' 

W on Ragged Point; running southwesterly to a point 35° 26.9176' N - 76° 
55.5253' W on Mauls Point; 

(2)  Within 200 yards of any shoreline in Pamlico River and its tributaries east of the 
line beginning at a point 35° 27.5768' N - 76° 54.3612' W on Ragged Point; 
running southwesterly to a point 35° 26.9176' N - 76° 55.5253' W on Mauls Point; 
and west of a line beginning at a point 35° 22.3622' N - 76° 28.2032' W on Roos 
Point; running southerly to a point at 35° 18.5906' N - 76° 28.9530' W on Pamlico 
Point; 

(3)  Pungo River, east of the northern portion of the Pantego Creek breakwater and a 
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line beginning at a point 35° 31.7198' N - 76° 36.9195' W on the northern side of 
the breakwater near Tooleys Point; running southeasterly to a point 35° 30.5312' 
N - 76°35.1594' W on Durants Point; 

(4)  Within 200 yards of any shoreline in Pungo River and its tributaries west of the 
northern portion of the Pantego Creek breakwater and a line beginning at a point 
35° 31.7198' N - 76° 36.9195' W on the northern side of the breakwater near 
Tooleys Point; running southeasterly to a point 35° 30.5312' N - 76° 35.1594' W 
on Durants Point; and west of a line beginning at a point 35° 22.3622' N - 76° 
28.2032' W on Roos Point; running southerly to a point at 35° 18.5906' N - 76° 
28.9530' W on Pamlico Point; 

(5)  Neuse River and its tributaries northwest of the Highway 17 highrise bridge; 
(6)  Trent River and its tributaries; 
(7)  Within 200 yards of any shoreline in Neuse River and its tributaries east of the 

Highway 17 highrise bridge and west of a line beginning at a point 34° 57.9116' 
N - 76° 48.2240' W on Wilkinson Point; running southerly to a point 34° 56.3658' 
N - 76° 48.7110' W on Cherry Point. 

(b)  The attended gill net areas referenced in 15A NCAC 03J .0103 (h) are delineated in the 
following coastal and joint waters of the state south of a line beginning on Roanoke 
Marshes Point at a point 35° 48.3693' N - 75° 43.7232' W; running southeasterly to a 
point 35° 44.1710' N - 75° 31.0520' W on Eagles Nest Bay to the South Carolina State 
line: 
(1)  All primary nursery areas described in 15A NCAC 03R .0103, all permanent 

secondary nursery areas described in 15A NCAC 03R .0104, and no trawl areas 
described in 15A NCAC 03R .0106 (2), (4),(5), and (6); 

(2)  In the area along the Outer Banks, beginning at a point 35° 44.1710' N - 75° 
31.0520' W on Eagles Nest Bay; running northwesterly to a point 35° 45.1833' N 
- 75° 34.1000' W west of Pea Island; running southerly to a point 35° 40.0000' N - 
75° 32.8666' W west of Beach Slough; running southeasterly and passing near 
Beacon "2" in Chicamicomico Channel to a point 35° 35.0000' N - 75° 29.8833' 
W west of the Rodanthe Pier; running southwesterly to a point 35° 32.6000' N - 
75° 31.8500' W west of Salvo; running southerly to a point 35° 28.4500' N - 75° 
31.3500' W on Gull Island; running southerly to a point 35° 22.3000' N - 75° 
33.2000' W near Beacon "2" in Avon Channel ; running southwesterly to a point 
35° 19.0333' N - 75° 36.3166' W near Beacon "2" in Cape Channel; running 
southwesterly to a point 35° 15.5000' N - 75° 43.4000' W near Beacon "36" in 
Rollinson Channel; running southwesterly to a point 35° 11.4833' N - 75° 
51.0833' W on Legged Lump; running southeasterly to a point 35° 10.9666' N - 
75° 49.7166' W south of Legged Lump; running southwesterly to a point 35° 
09.3000' N - 75° 54.8166' W near the west end of Clarks Reef; running westerly 
to a point 35° 08.4333' N - 76° 02.5000' W near Nine Foot Shoal Channel; 
running southerly to a point 35° 06.4000' N - 76° 04.3333' W near North Rock; 
running southwesterly to a point 35°01.5833' N ï 76° 11.4500' W near Beacon 
"HL"; running southerly to a point 35° 00.2666' N - 76° 12.2000' W; running 
southerly to a point 34° 59.4664' N - 76° 12.4859' W on Wainwright Island; 
running easterly to a point 34° 58.7853' N - 76° 09.8922' W on Core Banks; 
running northerly along the shoreline and across the inlets following the Colregs 
Demarcation line to the point of beginning. 

(3)  In Core and Back sounds, beginning at a point 34° 58.7853' N - 76° 09.8922' W 
on Core Banks; running northwesterly to a point 34° 59.4664' N - 76° 12.4859' W 
on Wainwright Island; running southerly to a point 34° 58.8000' N - 76° 12.5166' 
W; running southeasterly to a point 34° 58.1833' N - 76° 12.3000' W; running 
southwesterly to a point 34° 56.4833' N - 76° 13.2833' W; running westerly to a 
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point 34° 56.5500' N - 76°13.6166' W; running southwesterly to a point 34° 
53.5500' N - 76° 16.4166' W; running northwesterly to a point 34° 53.9166' N - 
76° 17.1166' W; running southerly to a point 34° 53.4166' N - 76° 17.3500' W; 
running southwesterly to a point 34° 51.0617' N ï 76° 21.0449' W; running 
southwesterly to a point 34° 48.3137' N - 76° 24.3717' W; running southwesterly 
to a point 34° 46.3739' N ï 76° 26.1526' W; running southwesterly to a point 34° 
44.5795' N ï 76° 27.5136' W; running southwesterly to a point 34° 43.4895' N ï 
76° 28.9411' W near Beacon "37A"; running southwesterly to a point 34° 
40.4500' N ï 76° 30.6833' W; running westerly to a point 34° 40.7061' N ï 76° 
31.5893' W near Beacon "35" in Back Sound; running westerly to a point 34° 
41.3178' N -76° 33.8092' W near Buoy "3"; running southwesterly to a point 34° 
39.6601' N ï 76° 34.4078' W on Shackleford Banks; running easterly and 
northeasterly along the shoreline and across the inlets following the COLREGS 
Demarcation lines to the point of beginning; 

(4)  Within 200 yards of any shoreline, except from October 1 through October 31, 
south and east of Highway 12 in Carteret County and south of a line from a point 
34° 59.7942' N - 76° 14.6514' W on Camp Point; running easterly to a point at 
34° 58.7853' N - 76° 09.8922' W on Core Banks; to the South Carolina State 
Line. 

History Note: Authority G.S. 113-134; 113-173; 113-182; 113-221; 143B-289.52; 
Eff. August 1, 2004. 

 
SECTION .0400 ï FISHING GEAR 

 
.0402 FISHING GEAR RESTRICTIONS 
(a)   It is unlawful to use commercial fishing gear in the following areas during dates and 

times specified for the identified areas: 
 (1) Atlantic Ocean - Dare County: 

  (A) Nags Head: 
  (i) Seines and gill nets may not be used from the North Town Limit of 

Nags Head at Eight Street southward to Gulf Street: 
  (I) From Wednesday through Saturday of the week of the 

Nags Head Surf Fishing Tournament held during October 
of each year the week prior to Columbus Day. 

  (II) From November 1 through December 15. 
  (ii) Commercial fishing gear may not be used within 750 feet of 

licensed fishing piers when open to the public. 
  (B) Oregon Inlet.  Seines and gill nets may not be used from the Friday 

before Easter through December 31: 
  (i) Within one-quarter mile of the beach from the National Park 

Service Ramp #4 (35° 48' 15" N - 75° 32' 42" W) on Bodie Island 
to the northern terminus of the Bonner Bridge (35° 46' 30" N - 75° 
32' 22" W) on Hwy. 12 over Oregon Inlet. 

  (ii) Within the area known locally as "The Pond", a body of water 
generally located to the northeast of the northern terminus of the 
Bonner Bridge. 

  (C) Cape Hatteras (Cape Point).  Seines and gill nets may not be used within 
one-half mile of Cape Point from the Friday before Easter through 
December 31.  The closed area is defined by a circle with a one-half mile 
radius having the center at Cape Point (35° 12' 54" N - 75° 31' 43" W).  
The closed area begins one-half mile north of Cape Point at a point on 
the beach (35° 13' 26" N - 75° 31' 39" W) and extends in a clockwise 
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direction, one-half mile from Cape Point, to a point on the beach (35° 13' 
23" N - 75° 31' 59" W) northwest of Cape Point. 

 (2) Atlantic Ocean - Onslow and Pender Counties.  Commercial fishing gear may not 
be used during the time specified for the following areas: 

  (A) Topsail Beach.  From January 1 through December 31, that area around 
Jolly Roger Fishing Pier bordered on the offshore side by a line 750 feet 
from the end of the pier and on the northeast and southwest by a line 
beginning at a point on the beach one-quarter mile from the pier 
extending seaward to intersect the offshore boundary. 

  (B) Surf City: 
  (i) From January 1 to June 30, those areas around the Surf City and 

Barnacle Bill's Fishing Piers bordered on the offshore side by a 
line 750 feet from the ends of the piers, on the southwest by a line 
beginning at a point on the beach one-quarter mile from the piers 
and on the northeast by a line beginning at a point on the beach 
750 feet from the piers extending seaward to intersect the offshore 
boundaries. 

  (ii) From July 1 to December 31, those areas around the piers 
bordered on the offshore side by a line 750 feet from the ends of 
the piers, on the southwest by a line beginning at a point on the 
beach 750 feet from the piers and on the northeast by a line 
beginning at a point on the beach one-quarter mile from the piers 
extending seaward to intersect the offshore boundaries. 

 (3) Atlantic Ocean - New Hanover County.  Carolina Beach Inlet through Kure 
Beach.  Commercial fishing gear may not be used during the times specified for 
the following areas: 

  (A) From the Friday before Easter to November 30, within the zones adjacent 
to the Carolina Beach, Center and Kure Beach Fishing Piers bordered on 
the offshore side by a line 750 feet from the ends of the piers and on the 
north and south by a line beginning at a point on the beach one-quarter 
mile from the pier extending seaward to intersect the offshore boundary, 
except the southern boundary for Kure Beach Pier is a line beginning on 
the beach one mile south of the pier to the offshore boundary for the pier. 

  (B) From May 1 to November 30, within 900 feet of the beach, from Carolina 
Beach Inlet to the southern end of Kure Beach with the following 
exceptions: 

  (i) From one-quarter mile north of Carolina Beach Fishing pier to 
Carolina Beach Inlet from October 1 to November 30: 

  (I) Strike nets may be used within 900 feet of the beach; 
  (II) Attended nets may be used between 900 feet and one-

quarter mile of the beach. 
  (ii) Strike nets and attended gill nets may be used within 900 feet of 

the beach from October 1 to November 30 in other areas except 
those described in Part (a)(3)(A) and Subpart (a)(3)(B)(i) of this 
Rule. 

  (iii) It is unlawful to use commercial fishing gear within 900 feet of the 
beach from Carolina Beach Inlet to New Inlet from October 15 
through October 17. 

(b)   It is unlawful to use gill nets or seines in the following areas during dates and times 
specified for the identified areas: 

 (1) Neuse River and South River, Carteret County.  No more than 1,200 feet of gill 
net(s) having a stretched mesh of five inches or larger may be used: 
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  (A) Within one-half mile of the shore from Winthrop Point at Adams Creek to 
Channel Marker "2" at the mouth of Turnagain Bay. 

  (B) Within South River. 
 (2) Cape Lookout, Carteret County: 

  (A) Gill nets or seines may not be used in the Atlantic Ocean within 300 feet 
of the Rock Jetty (at Cape Lookout between Power Squadron Spit and 
Cape Point). 

  (B) Seines may not be used within one-half mile of the shore from Power 
Squadron Spit south to Cape Point and northward to Cape Lookout 
Lighthouse including the area inside the "hook" south of a line from the 
COLREGS Demarcation Line across Bardens Inlet to the eastern end of 
Shackleford Banks and then to the northern tip of Power Squadron Spit 
from 12:01 a.m. Saturdays until 12:01 a.m. Mondays from May 1 through 
November 30. 

 (3) State Parks/Recreation Areas: 
  (A) Gill nets or seines may not be used in the Atlantic Ocean within one-

quarter mile of the shore at Fort Macon State Park, Carteret County. 
  (B) Gill nets or seines may not be used in the Atlantic Ocean within one-

quarter mile of the shore at Hammocks Beach State Park, Onslow 
County, from May 1 through October 1, except strike nets and attended 
gill nets may be used beginning August 15. 

  (C) Gill nets or seines may not be used within the boat basin and marked 
entrance channel at Carolina Beach State Park, New Hanover County. 

 (4) Mooring Facilities/Marinas.  Gill nets or seines may not be used from May 1 
through November 30 within: 

  (A) One-quarter mile of the shore from the east boundary fence to the west 
boundary fence at U.S. Coast Guard Base Fort Macon at Beaufort Inlet, 
Carteret County; 

  (B) Canals within Pine Knoll Shores, Carteret County; 
  (C) Spooners Creek entrance channel and marina on Bogue Sound, Carteret 

County; and 
  (D) Harbor Village Marina on Topsail Sound, Pender County. 

 (5) Masonboro Inlet.  Gill nets and seines may not be used: 
  (A) Within 300 feet of either rock jetty; and 
  (B) Within the area beginning 300 feet from the offshore end of the jetties to 

the Intracoastal Waterway including all the waters of the inlet proper and 
all the waters of Shinn Creek. 

 (6) Atlantic Ocean Fishing Piers.  At a minimum, gill nets and seines may not be 
used within 300 feet of ocean fishing piers when open to the public.  If a larger 
closed area has been delineated by the placement of buoys or beach markers as 
authorized by G.S. 113-185(a), it is unlawful to fish from vessels or with nets 
within the larger marked zone. 

(7) Topsail Beach, Pender County.  It is unlawful to use gill nets and seines from 
4:00 p.m. Friday until 6:00 a.m. the following Monday in the three finger canals 
on the south end of Topsail Beach. 

(8) Mad Inlet to Tubbs Inlet ï Atlantic Ocean, Brunswick County. It is unlawful to use 
gill nets and seines from September 1 through November 15, except that a 
maximum of four commercial gill nets per vessel not to exceed 200 yards in 
length individually or 800 yards in combination may be used. 

 
History Note: Authority G.S. 113-133; 113-134; 113-182; 113-221; 143B-289.52; 

    Eff. March 1, 1996.  
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SUBCHAPTER 03M ï FINFISH 

 
SECTION .0100 ï FINFISH, GENERAL 

 
.0102     UNMARKETABLE FOOD OR SCRAP FISH 

(a) It is unlawful to land or dispose of finfish as trash or scrap fish if in violation of 
minimum   size or possession limits established by rule or proclamation.  

(b) It is unlawful to land or dispose of finfish as trash or scrap fish taken in connection with 
legitimate commercial fishing operations which are unmarketable as individual food fish 
by reason of size, except that a quantity not exceeding 5,000 pounds per vessel per day 
may be: 
(1)      Landed and sold to a licensed finfish dealer, a licensed fish dehydrating plant or  
           licensed finfish processing plant, and             
(2)      Purchased or accepted by a licensed finfish dealer, a licensed finfish dealer, a 
           licensed fish dehydrating plant or licensed finfish processor. 

(c) Menhaden, herring, and gizzard shad are exempt from this Rule. 
 

History Note:  Authority G.S. 113-134; 113-185; 143B-289.52; 
                      Eff. January 1, 1991. 

.0504 Trout 
  (a) It is unlawful to possess spotted seatrout less than 12 inches total length. 
  (b) It is unlawful to possess more than 10 spotted seatrout per person per day taken by 

hook-and-line or for recreational purposes.   
 

History Note: Authority G.S. 113-134; 113-182; 113-221; 143B-289.52; 
Eff. January 1, 1991; 
Amended Eff. March 1, 1996; March 1, 1995; February 1, 1992; 
Temporary Amendment Eff. September 9, 1996; 
Temporary Amendment Eff. October 1, 1996; 
Amended Eff. April 1, 1997; 
Temporary Amendment Eff. July 1, 1999; 
Amended Eff. October 1, 2008; August 1, 2000. 
 

SUBCHAPTER 3Q - JURISDICTION OF AGENCIES: CLASSIFICATION OF WATERS 
SECTION .0100 - GENERAL REGULATIONS: JOINT 

 
.0103 COASTAL FISHING WATERS 
Coastal fishing waters are the Atlantic Ocean; the various coastal sounds; and estuarine waters 
up to the dividing line between coastal fishing waters and inland fishing waters agreed upon by 
the Marine Fisheries Commission and the Wildlife Resources Commission.  All waters which are 
tributary to coastal fishing waters and which are not otherwise designated by agreement 
between the Marine Fisheries Commission and the Wildlife Resources Commission are coastal 
fishing waters.  The regulations and licensing of fishing in coastal fishing waters is under the 
jurisdiction of the Marine Fisheries Commission; except that inland game fish (exclusive of 
spotted seatrout, weakfish, and striped bass) are subject to regulations by the Wildlife 
Resources Commission in coastal fishing waters.  Regulations and laws administered by the 
Marine Fisheries Commission regarding fishing in coastal waters are enforced by fisheries 
enforcement officers.  Regulations regarding inland game fish in coastal fishing waters are 
enforced by wildlife enforcement officers unless otherwise agreed to by the Wildlife Resources 
Commission. 

History Note: Authority G.S. 113-132; 113-134; 143B-289.52; 
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Eff. January 1, 1991. 
 
4.7.4 Spotted Seatrout Regulation in Other States 

 
All Atlantic states that have an interest in spotted seatrout have established at least a 12ò size 
limit total length (Table 1).  Most states have a recreational bag limit ranging from 1 to 15 fish.  
The commercial fisheries regulations use several different control measures ranging from total 
commercial closure (SC) to seasonal closures to gear limits.     
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Table 1.  Rules regarding spotted seatrout management in other states along the Atlantic coast. 

 

  

State Recreational Commercial Other 

New Jersey 13" TL; 8 fish 13" TL; 12" TL 
taken by otter 

trawl 9/1-12/31 

Weakfish regulations apply to 
spotted seatrout 

 
 
Delaware 

 
12" TL 

 
12" TL 

 
Gill net restrictions 

 
Maryland 

 
14" TL; 10 fish 

 
12" TL 

 
Minimum mesh size restrictions 

for trawl and gill nets 

Virginia 14" TL; 10 fish 14" TL;  H&L 10 
fish 

Commercial quota/ Pound net 
haul seine allow 5% <14" by 

weight 
 

North 
Carolina 

12" TL; 10 fish 12" TL; H&L 10 
fish 

Minimum size increased to 14ò, 
interim measure 10/2009; 

BRD requirements for trawl 
 
South 
Carolina 

 
14" TL; 10 fish 

 
No commercial 
harvest or sale 

 
Gamefish status 

 
 

 
Georgia 

 
13" TL; 15 fish 

 
13" TL; 15 fish 

 
BRD requirements for trawl; 

gear mesh regulations 
 
Florida 

 
15-20" TL slot, 1 fish>20";  5 
fish Northern Region;  4 fish 
Southern Region;  Seasonal 

Closures 

 
15-24" TL; 6/1-

8/31 season; 75 
fish per day or 

vessel (lesser); 
H&L or cast net 

only 

 
-  
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5.  GENERAL LIFE HISTORY 
 
 
5.1 Description and Distribution 

 
Spotted seatrout, also known as speckled trout, is a member of the family Sciaenidae (drums), 
which includes weakfish (C. regalis), spot (Leiostomus xanthurus), kingfishes [Menticirrhus spp. 
(sea mullet)], Atlantic croaker (Micropogonias undulatus), black drum (Pogonias cromis), and 
red drum (Sciaenops ocellatus).   This family of fishes is highly sought after in commercial and 
recreational fisheries.  Spotted seatrout have two other species within its genus found in North 
Carolinaôs waters, weakfish and silver seatrout (C. nothus).  Spotted seatrout can be 
distinguished from the other two species by the circular specks or spots on its body, dorsal fin, 
and caudal fin.   

 
Spotted seatrout are medium-sized fish with a maximum size of 40 inches and 17 pounds 
(Froese and Pauly 2008).  North Carolinaôs state record is a 12 pound 4 ounce fish caught in 
1961.  The average size of spotted seatrout landed in the North Carolina recreational fishery 
between 1991 and 2006 was between 14.2 and 16.4 inches (MRFSS 2008) and between 14 
and 18 inches in the commercial fishery.  The maximum observed length in North Carolina was 
a 32-inch spotted seatrout in the recreational fishery and 33 inches in the commercial fishery.  
The maximum otolith based age of spotted seatrout has been reported to be 10 years old in 
Virginia (Ihde 2000), 9 years old in North Carolina (Burns 1996), 7 years old in South Carolina 
(de Silva unpublished), 8 years old in Georgia (GA CRD 2003), 9 years old in Florida (Murphy et 
al. 2006), and 12 years old in Texas (Maceina et al. 1987).  The oldest individual spotted 
seatrout are generally males (Moffett 1961; Maceina et al. 1987; Colura et al. 1994; Murphy and 
Taylor 1994; DeVries et al. 1997), although both male and female spotted seatrout have been 
sampled up to age 9 in North Carolina. 

 
Spotted seatrout are found from Massachusetts to Mexico (Murphy et al. 2006).  Spotted 
seatrout have distinct stocks along Floridaôs Atlantic Coast and in the Gulf of Mexico [GOM 
(Murphy et al. 2006)].  Stocks from Virginiaôs Chesapeake Bay were found to be significantly 
different than other Atlantic locations in Georgia and South Carolina (Wiley et al. 2003).  
However, there appears to be mixing between stocks based on the Virginia tagging studies.  A 
tagging program for spotted seatrout has been initiated in North Carolina although it will take 
time to determine if separate stocks exist (NCFRG 2008; NCCRFL research ongoing).  The 
Florida and GOM stocks are managed as distinct units and were established based on tagging 
and genetic studies.   

 
5.2 Reproduction and Development 

 
Spotted seatrout mature at an early age.  Nearly all spotted seatrout are mature by age 1 [93% 
of females, 100% of males, and 96% of sexes combined (Jensen 2009, Appendix 4)].  Based on 
data collected by the DMF, the length at which 50% of spotted seatrout were mature was 7.9 
inches for males and 9.6 inches for females.   

 
The spawning season for spotted seatrout varies depending on location (Murphy et al. 1999). 
Virginia spotted seatrout spawn from May through August with peaks in the gonadosomatic 
index in May and July (Brown 1981).  The spawning season in North Carolina is from April to 
October with a peak in May through June (Burns 1996).  Spotted seatrout in Florida spawn from 
March to October with a peak in May (Murphy et al. 1999).  The spawning period is generally 
within the first few hours after sunset (Luczkovich et al. 2008).  A single spotted seatrout is 
capable of spawning repeatedly throughout the spawning season.  During the peak of the 
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season, older spotted seatrout (> 3 years old) spawn every two days while younger spotted 
seatrout (ages 0 and 1) spawn every 4 days (Murphy et al. 2006).  Estimates of fecundity for 
spotted seatrout range from 3 to 20 million ova per year depending on age, length, water 
temperature (Murphy et al. 1999; Nieland et al., 2002; Roumillat and Brouwer, 2004); however, 
fecundity estimates specific to North Carolina are not available at this time.  Spawning takes 
place on or near seagrass beds, sandy banks, natural sand, shell reefs, near the mouths of 
inlets, and off the beach (Daniel 1988; Brown-Peterson et al. 2002) and peaks around the full 
moon (Tucker and Faulkner 1987; McMichael and Peters 1989).   

 
Temperature and salinity have an influence on the reproductive output of female spotted 
seatrout.  Spawning is initiated when temperatures are between 25 and 28° C and salinity 
between 30 and 35 ppt (Johnson and Seaman 1986).  Elevated water temperatures above  
30° C have been shown to reduce spawning activity (Jannke 1971).  However, more recent 
work determined salinity, especially low salinity, was the most probable factor for differences in 
spawning season, spawning frequency, and batch fecundity between GOM estuaries (Brown-
Peterson et al. 2002).   

 
Spotted seatrout larvae use tidal flows to migrate into and within estuaries (Perret et al. 1980) 
where they settle in seagrass beds, shallow bays, and backwater creeks (McMichael and Peters 
1989).  Optimal temperature and salinity for juvenile spotted seatrout are 28° C and 28.1 ppt 
(Perret et al., 1980).  Although fish survive at higher temperatures and salinities, there is 
evidence of reduced metabolism, which may be accompanied by reduced activity and growth 
(Wuenshel et al. 2004).   

 
When the waters cool during the winter, juveniles migrate to deeper, warmer water in the 
estuaries and ocean.  However, if winter temperatures are severe, particularly a large drop in 
temperature over a short period of time, then winter mortality may occur.  Cold stun events have 
been documented in North Carolina (Merriner 1980), South Carolina (de Silva Draft), Florida 
(Johnson and Seaman 1986) and GOM (Perret et al. 1980).  After winter, seatrout migrate to 
oyster bars and shallow bays.   

 
Following the first winter, male spotted seatrout average 9.7 inches and females 12.8 inches 
(Table 2).  Growth rate begins to decrease with age in North Carolina reaching an asymptote by 
age 4.  The predicted average maximum size for seatrout in North Carolina is 26.4 inches for 
males and 30.5 inches for females.   

 
5.3 Diet and Food Habits 

 
Seatrout have ontogenetic changes in their diet.  Seatrout less than 1.5 inches consume 
copepods as the primary prey.  Fish between 1.5 and 5.5 inches consume mysids, amphipods, 
polycheates, and shrimp.  These juvenile spotted seatrout have considerable dietary overlap 
with juvenile red drum and tend to inhabit similar areas (Holt and Holt 2000).  Spotted seatrout 
larger than 5.5 inches become one of the top predators in estuaries where they feed on a 
variety of fishes and shrimp (Daniel 1988; McMichael and Peters 1989).  Diet analysis of 
spotted seatrout in the lower Cape Fear River revealed that Atlantic menhaden and brown 
shrimp are the dominant prey items of spotted seatrout during the summer and fall, and other 
important prey species included pinfish, spot, and striped mullet, indicating that spotted seatrout 
are mainly piscivorous after reaching age 1 (Tayloe and Scharf 2006).    
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Table 2.  Predicted average total length at age for North Carolina spotted seatrout.   

*A seasonally adjusted von Bertalanffy growth equation with the Diaz et al. (2004) correction 
factor was used to predict the total length at age based on otolith age estimates.  Samples 
(n=10,754) were collected from the recreational and commercial fisheries as well as fishery 
independent sampling programs from 1991 to 2006.  (These are the estimated lengths at age 
based on a January 1st theoretical birth date).  

 
Males Females Combined 

Age 
(years) 

Length 
(in) 

Length 
(in) 

Length     
(in) 

1 9.7 12.8 10.7 

2 15.6 19.1 18.2 

3 19.5 23.2 22.3 

4 22.0 25.8 24.5 

5 23.5 27.5 25.8 

6 24.5 28.5 26.4 

7 25.2 29.2 26.8 

8 25.6 29.7 27.0 

9 25.9 30.0 27.1 

   
5.4 Migration Patterns 

 
As with many estuarine and marine fish in North Carolina, spotted seatrout have distinct 
seasonal migrations.  During the winter, seatrout migrate to deeper, warmer water.  As the 
waters warm in the summer, seatrout return to oyster beds and shallow bays and flats (Daniel 
1988).  Although there is a distinct seasonal migration pattern, tagging studies have shown that 
spotted seatrout have considerable residency with individuals usually traveling less than 20 
miles (Brown-Peterson et al. 2002; R Wiggers, South Carolina Department of Marine 
Resources, personal communication; J. Lucy, Virginia Institute of Marine Science, personal 
communication).  A coastwide stock assessment of spotted seatrout has not been conducted 
given the largely residential nature of the species and the lack of data on migration where it 
does occur (ASMFC 2008).  However, spotted seatrout in the northern portion of their range 
(Virginia /North Carolina) may be exceptions as evidenced by seasonal migration patterns 
(Brown 1981; Hildebrand and Schroeder 1928; Goode 1884; Mercer 1984), and more recently 
by tagging data (J. Lucy, Virginia Institute of Marine Science, personal communication). Spotted 
seatrout tagged in Virginia have been observed in North Carolina as far south as Wrightsville 
Beach and as far west in Pamlico Sound as Swan Quarter.   
 
Due to its recreational importance, spotted seatrout were selected as a species for recreational 
tagging programs in Virginia and South Carolina.  Although South Carolina continues to tag 
spotted seatrout, fishermen are discouraged from tagging these fish due to low tag return 
numbers.  Virginia still tags spotted seatrout, but with a low reporting rate of only 3% (Lucy et al. 
2007).  Most spotted seatrout tagged by South Carolina Marine Game Fish Tagging Program 
and Virginia Game Fish Tagging Program remained within the same estuary (R Wiggers, South 
Carolina Department of Marine Resources, personal communication; J. Lucy, Virginia Institute 
of Marine Science, personal communication).  Only two fish out of the 350 recaptured spotted 
seatrout migrated from South Carolina to North Carolina (R. Wiggers, South Carolina 
Department of Marine Resources, personal communication).  Spotted seatrout tagged in 
Virginia had a higher portion of the recaptures in North Carolina [15% of the 227 recaptured (J. 
Lucy, Virginia Institute of Marine Science, personal communication)].  This led to the decision to 
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incorporate Virginia in the unit stock for this spotted seatrout fishery management plan.  The 
seatrout that were recaptured in North Carolina were generally caught during the fall and winter 
when the seatrout had a distinct southerly migration.  Few fish have been tagged within North 
Carolina to determine seasonal migration patterns and possible stock structure, but the 
previously mentioned NCSU study (NCFRG 2010; NCCRFL research ongoing) should provide 
such information for inclusion in the FMP update.    

 
 

 6.  STATUS OF STOCKS 
 
The initial stock assessment for this FMP was completed in January 2009 and was based on 
data from 1991 to 2006.  The results showed that the spotted seatrout stock was overfished and 
undergoing overfishing.  Since the completion of that assessment, two additional years of data 
were reviewed and the results showed potential signs of improvement such as increased 
landings, expansion of the age composition of the catch, and increases in catch rates in the 
commercial gill net and recreational indices of abundance.  The PDT decided to update the  
previous assessment to include data from 2007 and 2008.  The results indicated only marginal 
improvement over the previous status.  The stock moved from an average of 7% SPR in the 
previous assessment to 8% SPR in this update with a goal of 20%.  The stock is still considered 
overfished and overfishing continues to occur at almost twice the rate of the threshold.   
 
Data available for spotted seatrout assessment included commercial and recreational landings 
and information on age, length, weight, sex, and maturity from 1991 to 2008.  Tagging data 
indicated that spotted seatrout migrate from Virginia to North Carolina; therefore, spotted 
seatrout from Virginia and North Carolina were considered a single population for this 
assessment.  A statistical catch-at-age model was used to determine past and current fishing 
mortality rates and stock abundance levels.  One fishery-independent index and two fishery-
dependent indices of abundance were used to assist the model in finding a solution.  Yield per 
recruit and biomass per recruit models were used to identify levels of fishing mortality and 
spawning stock biomass that can be used to determine if the stock is overfished or if overfishing 
is occurring or both.   
  
The models found that the population of spotted seatrout has been overfished and that 
overfishing has been occurring for the entire time series.  The spawning potential ratios (SPRs) 
for each of the benchmarks ranged from 18 to 40% (see Appendix 4, Stock Status).  The 
Atlantic States Marine Fisheries Commission recommended a minimum SPR of 20% to 
minimize the possibility of recruitment failure; however, the levels of SPRs for recent years were 
below this minimum criterion.   
 
It should be noted that cold stun events appeared to have a large influence on spotted seatrout 
population dynamics.  The effects of these events appeared as increases in fishing mortality in 
the model; although it was not possible to quantify the increase in mortality associated with 
these events.  Periodic increases in mortality associated with cold stuns should still be 
considered when implementing management measures as they are likely to continue to occur 
on a periodic basis and are largely unpredictable.   

 
In recent years, the fishing mortality associated with the recreational fishery was high in 
comparison to that of the commercial fishery.  In years not affected by cold stun events, the 
average fishing mortality in the recreational fishery has maintained a high average of 0.71 since 
2002 compared to 0.51 in years prior.  In contrast, the fishing mortality associated with the 
commercial fishery has decreased to a steady low of 0.23.  Managers should be concerned  
with this trend because the recreational fishery uses hook and line which selects for smaller, 
younger fish than does the commercial fishery.   



23 
 

 
 
The population has largely been able to sustain itself against high levels of fishing pressure 
throughout the years because spotted seatrout grow quickly, most are fully mature at age 1, and 
they have a protracted spawning period (multiple spawns during a single season).  These life-
history traits should allow the population to recover relatively quickly, assuming there are few 
significant cold stun events during the recovery period.  Management measures should be 
implemented to account for recent increases of recreational fishing and discard mortality and 
would maintain a sufficiently large spotted seatrout population to act as a buffer against the 
effects of future cold stun events.   
 
According to the FRA, stock status should be evaluated on the stockôs ability to produce 
sustainable harvest.  Such an approach reflects stock biomass and is typically used to 
determine whether or not a stock is overfished.  Stocks are also evaluated based on the rate of 
removals (i.e., the fishing mortality rate), which typically determines whether or not overfishing is 
occurring.   

 
The North Carolina Division of Marine Fisheries (DMF) recommendation is to reduce F to 
maintain a 20% SPR, which will increase the likelihood of sustainability through an expanded 
age structure and an increase in the spawning stock biomass.  This strategy should provide a 
greater cushion for the population that would likely lead to faster recovery of the population after 
cold stun events.  When the stock is reassessed in the next plan, reference points may be 
amended based on the response of the population to the management measures selected in 
the initial FMP. 

7.  DESCRIPTION OF FISHERIES 
 
7.1 Commercial Fishery 
 

7.1.1 Collection of Commercial Statistics 
 
Commercial landings data have been collected in North Carolina since the late 1800s.  As time 
has progressed from the beginning of the series to the more recent time period, the collection of 
landings data has improved.  Annual North Carolina landings data were collected by the 
Division of Commercial Fisheries (U.S. Fish and Wildlife Service, Department of the Interior) 
from 1880 to 1974 (Chestnut and Davis 1975).  The National Marine Fisheries Service (NMFS) 
standardized the collection methods of landings statistics for the U.S. South Atlantic fishery 
species in 1972.  During this time period, landings were collected monthly from major seafood 
dealers, although reporting was not mandatory.  A cooperative statistics program between 
NMFS and state agencies including the DMF and Virginia Marine Resources Commission 
(VMRC) Cooperative Statistics Programs began in 1978 to obtain more accurate harvest data.  
Data were gathered by surveying fish dealers for landings and value information.  Although the 
survey provided managers with needed data, there were concerns over reliability of the data.  
These concerns arose since cooperation was voluntary and not all dealers agreed to participate, 
which resulted in unreported landings. Another shortcoming of the program was the lack of 
effort data.  Therefore, DMF instituted a mandatory trip ticket program (NCTTP) in 1994 that 
provides reliable harvest information at the trip level.  The program requires dealers to complete 
a trip ticket on each transaction (amount of landed fish) and to submit these tickets to DMF.  
Data collected since 1994 is considered the most reliable due to the mandatory reporting 
requirements of the dealers.  Because of differences in data collection methods prior to 1994, 
caution should be exercised when comparing these data to the NCTTP data.  Virginia 
commercial landings were obtained through the Virginia Marine Resources Commission 



24 
 

(VMRC) Trip Ticket Program from 1993 to 2006. The Virginia program differs from the NCTTP 
in that fishermen submit logbooks instead of dealer trip tickets.   
 

7.1.2 Atlantic Coast Landings of Spotted Seatrout  
 

Atlantic coast commercial landings of spotted seatrout (1960-2008) ranged from 165,000 
pounds to 1.4 million pounds (Table 3).  Total coastwide commercial landings of spotted 
seatrout were sustained at or above the 1 million pound level during most of the 1960ôs and 
1970ôs.   Since 1977, commercial landings have remained below 1 million pounds.   Coastwide 
landings for 2001 to 2005 averaged 202,869 pounds, but increased in the last three years to 
414,900 pounds.  Prior to 1990, the majority of commercial landings were reported from the east 
coast of Florida.  Since 1990, the majority of commercial landings have been reported from 
North Carolina.  The sharp decline in Floridaôs commercial landings of spotted seatrout 
observed since 1995 coincided with the implementation of the entangling net restrictions 
enacted in July 1995 and the restrictive vessel limits, open season, and size limits enacted in 
January 1996 (Murphy et al., 2006).  Since the harvest restrictions in the Florida spotted 
seatrout fishery, no other state has reported landings close to the landings observed in North 
Carolina.  During the time period for the stock assessment, 1991 to 2008, an average of 75% of 
the landings were reported from North Carolina.  In 2008, 83% of the landings were reported to 
be from North Carolina, while Virginia and the east coast of Florida were responsible for only 
12% and 6% of commercial landings, respectively.  Landings from states north of Maryland are 
minimal and/or inconsistently landed from year to year.   
 
North Carolina Annual Landings 
North Carolina commercial landings of spotted seatrout (Figure 1) have fluctuated since 1960, 
with highs in 1974 (670,200 pounds) then again in 1991 (660,662 pounds).  Variability in annual 
catch has been common for this species and seemed to parallel the climatic conditions of the 
preceding spring and winter, i.e., low catches following severe winters.  The large decline from 
1976 to 1978 may have resulted from high mortalities caused by extremely cold winter 
temperatures in 1976 and 1977 (Merriner, 1980).  Cold stun events have likely occurred in many 
years but confirmed reports occurred in December 1995 (affecting the 1996 fishing year), 2000, 
2001, and 2003.  Cold stun events appear to have a large influence on spotted seatrout 
population levels (Jensen 2009, Appendix 4) and thus contribute to fluctuations in landings.  
Increased landings in recent years (2006-2008) may be the result of mild winters coupled with 
good recruitment.  
 
Virginia Annual Landings 
Commercial landings of spotted seatrout in Virginia were only a fraction of what was caught in 
North Carolina, with 44,636 pounds the highest landings reported since 1991 ( 
Figure 1).  Virginia landings averaged only 30,374 pounds in the past five years (2004 to 2008), 
but catches increased in 2007 & 2008.  Virginia usually ranked third on the east coast below 
only North Carolina and Florida, until 2008 when it ranked second (Table 3).  Landings from 
Virginia increased from 7 to 12% of the coastwide landings from 2004 to 2008.  Virginia 
established an annual commercial quota of 51,104 pounds in 1995 although the quota has not 
been reached since it was enacted.  
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Table 3.  Annual commercial landings (lbs) of spotted seatrout by state along the east coast, 
1960-2008. FLEC=Florida East Coast.  Other includes Connecticut, Rhode Island, New Jersey, 
and Delaware.  Average based on years with reported landings.  

Year NY MD VA NC SC GA FLEC Other Total 

1960   54,900 171,200 53,000 1,000 889,800  1,169,900 

1961   73,800 209,100 56,100 1,700 749,500  1,090,200 

1962   28,400 204,700 27,200 1,000 755,700  1,017,000 

1963   25,700 232,400 47,800 5,100 801,300  1,112,300 

1964   23,400 204,800 59,600 1,900 764,500  1,054,200 

1965   40,400 175,100 35,000 8,900 682,100  941,500 

1966   11,800 115,900 24,500 3,200 724,000  879,400 

1967   3,700 122,500 1,600 6,900 599,200  733,900 

1968   5,800 97,200 11,900 1,700 638,200  754,800 

1969   19,400 189,100 8,300 2,700 679,600  899,100 

1970   65,900 404,600 9,100 10,000 711,200  1,200,800 

1971   44,400 337,600 24,200 15,600 494,900  916,700 

1972   12,800 502,800 18,100 26,200 634,100  1,194,000 

1973   9,500 611,100 5,800 26,800 665,800  1,319,000 

1974   26,200 670,200 8,900 16,100 658,500  1,379,900 

1975   72,500 632,500 17,100 30,900 535,100  1,288,100 

1976   39,000 637,600 5,800 30,000 531,700  1,244,100 

1977   3,800 323,500 600 16,000 493,900  837,800 

1978   6,100 97,304 119 2,470 402,954  508,947 

1979   3,500 105,034 2,977 4,987 475,809  592,307 

1980   1,000 171,334 8,137 4,250 558,817  743,538 

1981   4,000 113,304  629 736,026  853,959 

1982   3,400 83,847 1,944 4,994 732,278  826,463 

1983   4,400 165,360 4,479 5,795 481,535  661,569 

1984   3,000 152,934 2,374 4,348 367,541  530,197 

1985   8,302 109,048 1,770 7,149 369,756  496,025 

1986   18,500 191,514 12,214 8,691 307,261  538,180 

1987   13,300 315,380 11,941 10,739 317,044  668,404 

1988   15,500 296,538 486 9,110 315,947  637,581 

1989   18,500 451,909 33 10,565 361,973  842,980 
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Table 3.   Continued       

Year NY MD VA NC SC GA FLEC Other Total 

1990   21,435 250,634 1,095 5,942 236,453 20 515,579 

1991  98 21,200 660,662  7,380 225,812 171 915,323 

1992  364 10,395 526,271  11,310 247,189 165 795,694 

1993  24 38,033 449,886  8,550 223,841 87 720,421 

1994  30 44,636 412,458  5,112 247,666 142 710,044 

1995  182 28,722 574,404  8,482 184,269 114 796,173 

1996  14,961 4,476 226,668  7,501 48,254  301,860 

1997  15,688 11,711 232,579  7,621 57,316  324,915 

1998  19,794 21,774 307,777  2,845 41,556  393,746 

1999  36,365 38,513 546,775  3,244 61,802  686,699 

2000  20,270 19,918 375,159  1,997 45,393  462,737 

2001  24,754 3,773 105,797   30,236  164,560 

2002  11,771 9,308 175,609  969 44,641  242,298 

2003 856 902 5,310 181,529   27,172  215,769 

2004  342 17,290 131,019  815 29,616 2,050 181,132 

2005* 19,747 2,410 21,448 129,645  <500 36,778 559 210,587 

2006 20,701 245 28,529 312,714   36,689  398,878 

2007 14,111 32 41,004 374,722   46,840  476,709 

2008   43,601 304,622   20,889  369,112 

Average 1,131 3,025 22,285 293,354 9,432 7,167 394,458 68 731,835 

 

 
*Preliminary landings; total included the maximum of 500 lbs from Georgia (exact amount is 
confidential) 
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Figure 1.  Commercial landings (lbs) of spotted seatrout in North Carolina and Virginia, 1960-
2008. 

 
7.1.3 Seasonal Harvest  

 
7.1.3.1 North Carolina 
 

Spotted seatrout were harvested throughout the year with a large peak in the fall/winter 
(October ï February) and a small peak in the spring (April ï May) (Figure 2).   Although spotted 
seatrout have traditionally been harvested as bycatch in fisheries targeting other sciaenid 
species (red drum, black drum, weakfish, Atlantic croaker, spot), or striped mullet, bluefish, or 
southern flounder, a small directed fishery for spotted seatrout existed for spotted seatrout 
during the fall and winter in years when the stock was abundant.   

 
7.1.3.2 Virginia  

 
Virginiaôs commercial harvest of spotted seatrout was only a fraction of the North Carolina 
commercial harvest, with average monthly landings <1% of those landed in North Carolina.   
Virginiaôs monthly landings were highest during September, followed by October, and 
November (Figure 3).   
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Figure 2.  Average commercial landings (lbs) of spotted seatrout in North Carolina, by month, 
1991-2008. 

 

Figure 3.  Average commercial landings (lbs) of spotted seatrout in Virginia, by month, 1991-
2008. 

 
7.1.4 Primary Harvest Areas 

 
North Carolina  
In North Carolina, spotted seatrout were primarily harvested commercially in nine waterbodies; 
Albemarle Sound, Bay River, Bogue Sound, Core Sound, Neuse River, New River, Atlantic 
Ocean, Pamlico River and Pamlico Sound.  Pamlico Sound accounted for the majority of 
spotted seatrout landings; an average of 34% of the landings came from Pamlico Sound during 
1972 to 2008.  Pamlico Sound landings ranged from a low of 24,503 pounds in 2003 (cold stun 
year) to an annual high of 260,922 pounds in 1975 (Table 4).  The Atlantic Ocean ranked 
second, accounting for an average of 17% of the spotted seatrout harvested.  These trends 
have remained consistent over the years while the contributions by many other water bodies 
varied and were much smaller in comparison.   
 
Virginia  
The commercial harvest of spotted seatrout in Virginia was predominantly from the Chesapeake 
Bay which comprised an average of 73% of the landings (Table 5).  Chesapeake Bay landings 
ranged from 3,025 pounds in 1996 to 35,529 pounds in 1999.  In some years, a large proportion 
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of landings were from the Poquoson River, a tributary of the Chesapeake Bay.  Poquoson River 
landings comprised as much as 26% in 1991and 1993, and an average of 9% from 1991 to 
2006.  Interestingly, the Atlantic Ocean accounted for 37% of the landings in 2006.  This was 
unique and perhaps representative of a shift in effort by commercial fishermen.  The low 
landings observed in the Chesapeake Bay in 1996 may be attributable to a cold stun event, as it 
was in North Carolina for that year.   

 
7.1.5 Primary North Carolina Counties of Landings 

 
Historically, seven counties accounted for the majority of North Carolina spotted seatrout 
landings; Carteret, Dare, Pamlico, Beaufort, Hyde, Onslow and Craven.  Of these seven, 
Carteret, Dare and Pamlico accounted for most of the commercial harvest of spotted seatrout.  
Over the years, Carteret, Dare and Pamlico counties have always ranked in the top three 
counties landing spotted seatrout while the other counties have fluctuated rankings over the 
years (Figure 4). Please note that county of landing is based on commercial dealer location. 
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Table 4.  Commercial landings (lbs) of spotted seatrout in North Carolina by major water body, 
1972-2008. 

*"Other"  includes:  Inland waterway, North River/Back Sound, Roanoke Sound, 
Newport River, Croatan Sound, Pungo River, Cape Fear River 

 Atlantic  Albemarle  Pamlico  Pamlico Neuse  Bay  Core  Bogue  New      

Year Ocean Sound Sound River River River Sound Sound River Other ALL 

1972 79,465 7,365 142,060 32,100 121,525  97,457 10,185 1,935 10,700 502,792 

1973 186,800 7,913 132,526 6,349 187,216  81,658 2,347 1,573 4,622 611,004 

1974 85,136 21,317 143,496 63,563 182,209  91,019 34,258 7,592 41,017 669,607 

1975 81,663 39,457 260,922 75,476 84,736  37,384 6,854 15,547 30,564 632,603 

1976 26,092 63,604 239,144 68,867 137,518  57,076 8,295 21,010 15,720 637,326 

1977 13,882 2,663 60,962 24,132 173,765  32,925 4,978 6,333 3,768 323,408 

1978 18,356 4,035 48,667 5,921 7,823 200 6,599 293  5,410 97,304 

1979 20,663 2,041 29,738 2,726 19,438 240 17,628   12,560 105,034 

1980 37,951 2,693 38,644 466 12,609 3,462 56,794 412  18,303 171,334 

1981 7,720 2,930 50,174 1,382 4,370 482 24,291 1,495  20,460 113,304 

1982 11,571 5,567 45,404 821 6,150  2,992   11,342 83,847 

1983 56,247 8,401 53,745 4,199 6,674 2,420 13,341 305  20,028 165,360 

1984 23,633 441 73,215 643 5,554  26,676 2,523 945 19,304 152,934 

1985 28,543 9 40,834 81 2,678  12,858 2,045 1,282 20,718 109,048 

1986 63,561 2,940 56,413 2,618 5,766 2,160 16,838 7,068 2,835 31,315 191,514 

1987 57,054 31,252 129,207 5,482 17,841 100 23,495 7,278 4,710 38,961 315,380 

1988 44,485 11,410 117,635 20,040 24,118 16,691 19,900 11,449 3,430 27,380 296,538 

1989 99,320 16,761 239,225 14,879 12,075 4,423 22,551 9,916 4,458 28,301 451,909 

1990 59,975 1,119 85,519 3,663 3,211 921 32,000 11,546 9,038 43,642 250,634 

1991 235,892 7,744 226,672 493 17,463 550 69,896 17,298 9,599 75,055 660,662 

1992 107,818 18,248 246,449 2,249 15,990 4,752 56,699 10,537 8,608 54,921 526,271 

1993 113,364 24,039 178,686 7,068 19,430 13,493 35,821 6,372 7,267 44,346 449,886 

1994 65,419 14,214 180,677 18,655 37,556 8,024 59,761 6,115 2,726 19,210 412,358 

1995 184,046 23,042 210,756 33,117 32,509 19,849 27,355 13,411 5,373 24,837 574,296 

1996 35,725 1,434 62,237 19,794 39,533 24,905 18,158 5,841 7,591 11,362 226,580 

1997 38,691 2,961 89,494 7,312 19,357 24,741 29,500 4,471 3,581 12,390 232,497 

1998 18,836 5,920 126,998 13,046 37,621 23,614 53,103 7,279 4,792 16,462 307,671 

1999 39,856 21,912 292,935 22,360 36,909 21,783 64,130 8,201 5,230 33,359 546,675 

2000 56,901 9,382 120,527 26,388 44,799 39,122 19,144 7,372 6,571 46,370 376,574 

2001 15,751 4,242 31,515 4,518 6,556 9,587 7,978 8,785 4,834 11,948 105,714 

2002 12,155 12,407 41,813 18,092 27,660 14,456 20,650 4,230 5,097 18,996 175,555 

2003 12,294 4,281 24,503 26,554 20,153 22,678 34,743 4,349 10,717 21,193 181,462 

2004 20,649 1,888 33,459 7,843 14,071 2,746 28,070 1,282 9,032 11,923 130,961 

2005 19,788 3,619 28,452 4,297 15,881 6,440 26,083 1,701 5,540 17,801 129,601 

2006 34,172 9,158 66,130 11,048 44,804 19,665 72,505 4,809 11,783 38,547 312,620 

2007 20,041 6,647 118,917 27,061 53,932 14,444 69,239 10,467 9,254 44,722 374,724 

2008 18,151 12,924 76,471 48,686 36,616 10,003 32,775 6,743 10,036 52,140 304,545 
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Table 5.  Commercial landings (lbs) of spotted seatrout in Virginia by major water body, 1991-
2008. 

 

Figure 4.  Percent landings of spotted seatrout by North Carolina County, 1991-2008.  

Year 
Atlantic 
Ocean 

Seaside 
Eastern 

Shore 

Chesa- 
peake 

Bay 
James 

River 
York 

River 

Rappah
annock 

River 
Potomac    

River 
Poquoson 

River 

Chesa- 
peake 

Bay 
Tribs ALL 

1991 233   14,376 7 882   167 5,418 117 21,200 

1992 171  7,811  97  130 2,128 3 10,340 

1993 1,559 3 21,745 258 415 120 1,381 9,798 2,719 37,998 

1994 3,646 1,536 34,795 2,466 199 118 89 1,169 580 44,598 

1995 809 100 22,867 418 2,578 69 16 1,454 411 28,722 

1996 681 4 3,025 235 190 101 39 98 113 4,486 

1997 688 16 8,026 9 893 51 37 617 1,399 11,736 

1998 181  17,749 46 198 885 48 2,265 402 21,774 

1999 1,379 10 35,529 626 405 101 3,310 5,062 45 46,467 

2000 532 8 12,814 37 50 30 6,206 3,224 2,049 24,950 

2001 5 8 18,933 24  8 1,380 59 4 20,421 

2002 687 16 21,234 44 2 14 1,924 120 45 24,086 

2003 9  3,297 46 1,645 33 118 254 15 5,417 

2004  128 9,616 28 306 17 419 299 18 10,831 

2005 794 4 14,881 512 228 2 71 812 74 17,378 

2006 17,870 417 26,060 1,047 954 20 19 1,797 40 48,224 

2007 7,022 105 38,352 2,403 851 4 30 571 164 49,502 

2008  5,870  66  34,088  1,273  951  234  31  3,996  471  46,980 

 

Carteret
24%
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40%

Pamlico
15%
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4%
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7.1.6 Characteristics of North Carolina Spotted Seatrout Trips and      

Participation 
 

The number of commercial trips landing spotted seatrout fluctuated but generally declined from 
1995 to 2005, then increased in 2006 to 2008 (Figure 5).  The number of commercial trips 
landing spotted seatrout was highest in 1995 at 16,856 trips.  The number of trips decreased 
44% from 1995 to 1996 (9,502 trips).  The number of trips increased from 1996 to 1999 (15,319 
trips), but decreased 57% from 1999 to 2001 (6,490 trips).  The number of trips made was 
lowest from 2003 through 2005, when the average number of trips made was 5,839 trips.  Trip 
lows in 1996, 2001, and 2003 through 2005 were consistent with documented cold stun event 
years.  

The number of participants, vessels and dealers reporting landings of spotted seatrout  
generally declined from 1995 to 2005, then increased from 2006 to 2008 (Figure 6).  The 
number of participants, vessels, and dealers was highest in 1995.  The number of participants 
declined from 1,548 in 1995 to 710 in 2004.  The number of participants increased slightly from 
2004 to 2008 (921 participants), but this is only approximately 60% of the number of participants 
in 1995.  The number of vessels landings spotted seatrout decreased 56% from 1,778 in 1995 
to 787 in 2004, but have steadily increased to 1,026 vessels in 2008.  The number of dealers 
buying and selling spotted seatrout was highest in 1995 (215), steadily declined to 162 dealers 
in 2005, then increased slightly from 2005 to 2008 (185 dealers).  

 

 

Figure 5.  Number of trips landing spotted seatrout in North Carolina from 1994 to 2008. 
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Figure 6.  Number of participants, vessels, and dealers in the North Carolina spotted seatrout 
fishery from 1994 to 2008.  

 
 

7.1.7 Primary Gears Fished  
 

7.1.7.1 North Carolina Commercial Gear 
 
Spotted seatrout have been commercially harvested in North Carolina using a variety of gears, 
but four gear types were most common:  estuarine gill net, long haul seine, beach seine, and 
ocean gill net.  Estuarine gill nets were the predominant gear (Figure 7).  Historically, 
long haul seines (swipe nets) used in estuarine (inshore) waters were the dominant gear, but 
effort and landings by this gear have diminished in recent years (2000-2008).  During the period 
of the trip ticket program (1994-2008), long haul seine (swipe net) landings dropped and 
estuarine gill nets became the dominant gear accounting for 67% of the landings.  Haul seines 
fished in the Atlantic Ocean waters (i.e., beach seines) have been important in some years (up 
to 26% of the harvest in 1995).  Contributions by ocean gill nets were minor but accounted for 
as much as 15% of the landings in 1993.  Other gears that accounted for a minor portion of the 
landings included pound nets, gigs, trawls, rod and reel, and ñby handò.  
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Figure 7.  Commercial landings (lbs) of spotted seatrout in North Carolina by predominant gear 
type, 1991-2008.   

 

Table 6.  Annual landings (lbs) of spotted seatrout by commercial fishing gear in North Carolina, 
1991-2008.  "Other" includes pound nets, gigs, trawls, rod and reel, and hand harvest. 

 
 

 

Estuarine 
Gill Net 

Ocean Gill 
Net 

 Beach Haul 
Seine 

Long Haul/ 
Swipe Net Other Total 

Year lbs % lbs % lbs % lbs % lbs % lbs  

1991 226,994 34 45,233 7 138,439 21 210,333 32 39,663 6 660,662 
1992 237,692 45 32,118 6 65,177 12 163,009 31 28,275 5 526,271 
1993 235,179 52 67,596 15 29,593 7 90,218 20 27,300 6 449,886 
1994 222,097 54 19,557 5 41,233 10 99,757 24 29,814 7 412,458 
1995 274,218 48 32,420 6 149,012 26 101,776 18 16,984 3 574,410 
1996 162,596 72 17,942 8 16,947 7 22,574 10 6,609 3 226,668 
1997 139,968 60 22,292 10 15,994 7 46,126 20 8,203 4 232,583 
1998 212,925 69 5,712 2 12,304 4 68,286 22 8,550 3 307,777 
1999 371,663 68 8,067 1 30,222 6 126,594 23 10,229 2 546,775 
2000 277,865 74 12,526 3 43,107 11 33,911 9 9,248 2 376,657 
2001 75,437 71 7,238 7 8,391 8 11,455 11 3,276 3 105,797 
2002 136,683 78 6,891 4 4,896 3 23,768 14 3,405 2 175,643 
2003 131,637 73 5,211 3 6,613 4 25,271 14 12,797 7 181,529 
2004 91,743 70 8,226 6 12,061 9 14,740 11 4,249 3 131,019 
2005 94,671 73 5,103 4 14,480 11 10,896 8 4,495 3 129,645 
2006 213,558 68 9,937 3 23,704 8 49,528 16 15,987 5 312,714 
2007 282,190 75 6,318 2 12,438 3 54,404 15 19,373 5 374,723 
2008 236,211 78 5,271 2 10,927 4 34,144 11 17,991 6 304,544 

Avg  201,296 65 17,648 5 35,308 9 65,933 17 14,803 4 334,987 
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7.1.7.1.1 Estuarine Gill Nets 
  
The estuarine gill net fishery is a multi-species fishery which varies by region depending on the 
species targeted and the type of gill net used.  Fishermen using estuarine gill nets to catch 
spotted seatrout employed three different gill netting techniques: set nets (float nets and sink 
nets), runaround gill nets, and drift nets.  Landings by drift nets comprise such a small portion of 
the landings, that only set nets and runaround gill nets will be presented herein.  The majority 
(65%) of North Carolinaôs commercial harvest from 1991 to 2008 was captured using estuarine 
gill nets (Table 6). 
 
Estuarine Set Gill Nets 
Set nets are anchored gill nets that are deployed and left to fish from a few hours to a few days 
depending on water temperature and season.  Set nets can be further divided into float and sink 
categories, depending on how they fish within the water column.  Float nets fish the entire 
height of the water column, while sink nets fish a fixed distance off the bottom and do not extend 
into the upper portion of the water column if the water is deeper than the height of the net.  Tie-
downs and nets without floats are used in some areas of the state to reduce the height of the 
net in the water column in order to avoid non-target species.  
 
Estuarine set gill nets are the primary gear that harvest spotted seatrout in North Carolina.  Set 
gill nets landed 37 to 62% with an average of 50% of North Carolinaôs commercial landings of 
spotted seatrout from 1994 to 2008. 
 
The landings and number of trips catching spotted seatrout from estuarine set gill nets generally 
declined from 1999 to 2005 but then increased from 2005 to 2008 (Figure 8).  However, even 
with the recent increase in trips and landings, the 2008 landings (153,957 lbs) were only half of 
the peak in 1999 (300,777 lbs).  
 
Monthly landings of spotted seatrout by estuarine set gill nets occurred year round, but mostly 
occurred during the late fall and winter (October-February), with slight increases in the spring 
(April-May) (Figure 9).  
 
Although spotted seatrout can be caught in a variety of mesh sizes, they are primarily harvested 
with small mesh set nets (< 5 inch mesh).  Data collected from a fishery dependent sampling 
program was used to characterize this fishery (Table 7).  Mesh sizes used varied by region, but 
overall ranged from 3 ¼ to 5 ¾ inch stretched mesh, with 4 inch mesh most common.  Of the 
catches sampled that targeted spotted seatrout (n=126), the number of yards fished ranged 
from 67 to 3,000 yards with an average of 1,042 yards.   Nets were set from 2 to 72 hours and 
fished in 2 to 9 feet of water.  
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Table 7.  Small mesh (<5 inch) estuarine set gill net fishery parameters commonly associated 
with targeting spotted seatrout based on fishery dependent data (Program 461), 2001-
2008 (DMF unpublished data).  

    
Gill Net Stretched Mesh Size 

(inches) Net Length (yards) 

Region N Mode 
Common 

Range Min Max Mean Min Max 

Albemarle Sound 4 ï 3.26-5.76 3.26 5.76 700 600 800 

Pamlico Sound 52 4.00 3.76-4.76 3.26 6.00 1,205 100 3,000 

Pamlico/Neuse 
River 60 4.0 & 5.5 3.0-5.5 3.00 7.00 905 67 2,000 

Core Sound-South 10 4.00 3.26-4.0 3.26 4.00 811 200 1,600 

Combined 126 4.00 3.26-5.76 3.00 7.00 1,042 67 3,000 

 

             Soak Time (hours)  Water Depth (feet) 

Region N Mean Min Max  Mean Min Max 

Albemarle Sound 4 9 6 12  3 3 4 

Pamlico Sound 52 26 4 72  4 2 8 

Pamlico/Neuse 
River 60 15 12 48 

 
4 2 9 

Core Sound-South 10 18 2 48  4 3 5 

Combined 126 20 2 72  4 2 9 

 

 

Figure 8.  Landings (lbs) and total number of trips landing spotted seatrout from estuarine set 
gill nets, 1994-2008.   

*Estuarine waters included all North Carolina waters other than the ocean.   
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Figure 9.  Landings (lbs) and number of trips landing spotted seatrout from estuarine set gill 
nets, by month, 1994-2008 average.   

*Estuarine waters included all North Carolina waters other than the ocean.   
 
Estuarine Runaround Gill nets 
Runaround gill nets, also referred to as drop or strike nets, are fished in one or two ways.  In 
one method, the net is attached to a point on the shore and deployed parallel with the terminal 
end finishing at another point along the shore to block a section of the shoreline.  The boat is 
driven into the blocked section and the fish are frightened into the deeper water and caught in 
the net.  The net is retrieved after several passes are made within the blocked area.  In the 
other method, the net is set to encircle or wrap up a school of fish.  Runaround nets are 
primarily used for striped mullet during the fall fishery.   
 
The importance of runaround gill nets in North Carolina has steadily increased since 1972 and a 
continued surge in the mid 1990ôs may have been caused by the 1995 gill net closure in Florida 
state waters (DMF 2006b), as some of Floridaôs commercial fishermen moved their operations 
to North Carolina.  More jet drive boats, spotting towers, night fishing, and runaround gill netting 
were reported by the mid 1990ôs (DMF 2006b).  A shift from set nets to runaround fishing 
techniques may have been prompted by expanded fishery rules requiring gill net attendance for 
small mesh (< 5 inches stretch mesh), beginning in 1998. 
 
Although spotted seatrout can be caught in a variety of mesh sizes, they are primarily harvested 
from small mesh runaround gill nets (< 5 inch mesh).  Data collected from a fishery dependent 
sampling program was used to characterize this fishery (Table 8).  Mesh sizes used varied by 
region, but overall ranged from 3 ½ inch to 4 inch stretched mesh, with 3 ¾ inch mesh most 
typically used.  Of those catches sampled that targeted spotted seatrout (n=50), the number of 
yards fished ranged from 300 to 880 yards, and averaged 582 yards.   Nets were set from less 
than 1 hour to 5 hours and set in 3 to 14 feet of water.    
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Table 8.  Runaround gill net fishery parameters commonly associated with targeting spotted 
seatrout, 2001-2008 (DMF unpublished data).  

 
    Gill Net Stretched Mesh Size (inches) Net Length (yards) 

Region N Mode 
Common 

Range Min Max Mean Min Max 

Albemarle Sound 1 ï 3.76 3.76 3.76 800 800 800 

Pamlico Sound 19 
3.5 & 
3.76 3.5-4.0 3.50 4.00 567 400 700 

Pamlico/Neuse 
River 24 3.76 3.5-3.76 2.76 4.00 578 300 880 

Core Sound-South 6 3.76 3.76 3.00 3.76 578 300 750 

Combined 50 3.76 3.5-4.0 2.76 4.00 582 300 880 

  
   Soak Time (hours)                            Water Depth (feet) 

Region N Mean Min Max Mean Min Max 

Albemarle Sound 1 <1 <1 <1 - - - 

Pamlico Sound 19 <1 <1 <1 5 4 6 

Pamlico/Neuse 
River 24 2 6 <1 4 3 7 

Core Sound-South 6 2 <1 5 5 3 14 

Combined 50 2 5 <1 5 3 14 

 
Runaround gill nets landed 3 to 33% and averaged 15% of North Carolinaôs spotted seatrout 
commercial landings from 1994 to 2008. 
 
Landings from estuarine runaround gill nets fluctuated from 1994 to 2005 but increased 137% 
from 2005 (42,943 lbs) to 2006 (101,571 lbs).  Landings decreased in 2007 and 2008 but still 
remained above the average from 1994 to 2008.  The number of trips increased steadily from 
1994 (449 trips) to 1998 (893 trips) but was much lower than the number of trips made from 
2006 to 2008 when the average number of trips per year was 1,062 (Figure 10).  The decrease 
in trips from 1999 to 2004 was likely a reflection of the low numbers of spotted seatrout 
available during those years of consecutive cold stun events (2000, 2001, and 2003).  
 
Monthly landings of spotted seatrout by estuarine runaround gill nets were highest in November 
and December (Figure 11).   A large spike in the number of positive trips occurred during 
October without a corresponding spike in catch.  This could be indicative of spotted seatrout 
bycatch in other fisheries that are active during October such as the striped mullet fishery.   
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Figure 10.  Landings (lbs) and total number of trips landing spotted seatrout from runaround gill 
nets in estuarine waters, 1994-2008.  

* Estuarine waters included all North Carolina waters other than the ocean.   
 
 

 

Figure 11.  Landings (lbs) and number of trips landing spotted seatrout from runaround gill nets 
in estuarine waters, by month, 1994-2008 average.   

*Estuarine waters included all North Carolina waters other than the ocean.   
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 7.1.7.1.2 Long Haul Seines/Swipe nets 
 
The North Carolina long haul seine fishery (including swipe nets) operates throughout much of 
the estuarine waters of North Carolina from Bogue Sound to northern Pamlico Sound and in 
some tributaries of Pamlico and Core sounds.  The long haul seine (approximately 1,000 to 
1,500 yards) is towed between two boats.  After pulling a distance, the boats come together to 
circle the net.  The net is enclosed (bunted) and the fish removed.  The whole operation of 
setting, pulling, and bunting the net often takes a full day, with fishing usually starting before 
sunrise; rarely are two hauls made on one day.  Guthrie et al. (1973) and Cunningham et al. 
(1992) described the long haul operation in detail.  The swipe net fishery is similar to the long 
haul seine fishery except only one boat is used and a set stake takes the place of the second 
boat in the bunting of the net (DeVries and Ross 1983).     
 
Landings of spotted seatrout by long haul seines were high in 1994, 1995, and 1999, but 
decreased 90% from a peak in 1999 (126,594 lbs) to a low in 2001 (11,455 lbs).  Landings 
remained depressed from 2000 to 2005 but did show increases from 2006 to 2008 (Figure 12).  
Participation in the long haul fishery has been declining, with only thirteen traditional long haul 
and swipe net crews working from 2004 to 2006 (DMF 2007c), evident by the decrease in long 
haul seine trips from 1995 to 2005.  The number of trips increased from 2005 to 2006, but the 
number of trips remained approximately 40% below the highest number of trips made in 1995 
(685 trips).  
 

The long haul season starts in the spring and continues through the fall (Figure 13). 

More trips were made in July, with an average of 66 trips made.  However, the best catches 
occurred in November and December when the average catch was 453 and 994 lbs/trip, 
respectively.  

 

Figure 12.   Landings (lbs) and total number of trips landing spotted seatrout from long hauls 
seines/swipe nets in estuarine waters, 1994-2008.  

* Estuarine waters included all North Carolina waters other than the ocean.   
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Figure 13.  Landings (lbs) and number of trips landing spotted seatrout from long haul 
seines/swipe nets in estuarine waters, by month, 1994-2008 average.   

*Estuarine waters included all North Carolina waters other than the ocean.   
 
 

 7.1.7.1.3 Beach Seines/Stop Nets 
 
The beach seine fishery presently occurs along the northeastern coast of North Carolina, from 
the North Carolina/Virginia border to Cape Hatteras Inlet.  The beach-based fishery involves 
setting and hauling a seine from the beach (Atlantic Ocean) to target nearshore migrating fish 
populations.  Beach seines are set using dories launched from the beach, and retrieved back to 
the beach with 4-wheel drive trucks.  This fishery is listed as a Category II fishery under the 
Marine Mammal Protection Actôs (MMPAôs) List of Fisheries (LOF).   
 
A beach seine consists of a wash net, bunt and wing.  The most common seine used is 
constructed of monofilament-nylon net (wash net, wings) and a multifilament ïnylon bunt, but 
some beach seiners use nets constructed of monofilament-nylon throughout the seine.  

 
Small mesh beach seines typically consist of 2 Ȫ to 3 ı inch stretched mesh and are fished in 
the spring (April-May) and fall (September-October).  There is also a large mesh (7 to 9 inches 
stretched mesh) beach seine fishery that targets striped bass.  Beginning in 2008, large mesh 
beach seines must be constructed of multifilament-nylon throughout.  The striped bass beach 
seine fishery is limited to a seasonal quota, and opens by proclamation authority of the DMF 
Director, typically during the winter (December-February).  The large mesh beach seine fishery 
rarely captures spotted seatrout and is not included herein.  

 
The stop net fishery is a modification of the beach seine fishery, unique to Bogue Banks, 
that targets striped mullet.  This fishery is restricted to October and November, and is listed as a 
Category II fishery under the MMPAôs LOF.   
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A stationary ñstop netò is added to the beach seine operation such that it is deployed 
perpendicular to the beach in an L-shaped configuration.  Once the mullet are corralled, a beach 
seine is used to capture fish from within the stop net and hauled to shore using tractors 
(Francesconi 1994).  There are four designated stop net locations between Beaufort and Bogue 
Inlets and are referred to as the Fort Macon, Atlantic, Salter Path and Emerald Isle sites.  
 
A stop net is a 400 yard net with a continuous float and lead line connecting the inshore (suds 
and backstaff) and offshore (lead) sections (Steve et al. 2001).  The first 100 yards of net is set 
perpendicular to the beach and is called the suds section.  This net is constructed of 8 inch 
stretched mesh and sits approximately 10 feet deep.  The second 100 yards is called the 
backstaff and is constructed of 8 inch stretched mesh and is 16 feet deep.  The terminal end of 
the net is set parallel (75°-90° to the east compared to the south facing beach) to shore and is 
called the lead.  The lead is 200 yards In length, has a stretched mesh size of 6 inch and is 
approximately 18-20 feet deep (Asher 2001).  Each net is made of multifilament nylon.   
 
After the stop net is set, a seine is used to capture fish that have entered the stop net corral.  
The seine is constructed of multifilament twisted polypropylene and monofilament nylon mesh, 
with 3 ¼ to 3 ¾ inch stretched mesh.  When a school of mullet is observed, fishermen launch a 
wooden dory to set the beach seine (strike net) inside the stop net to corral the fish.  The seine 
traces the net, returns to shore and is attached to an additional tractor.  The tractors jointly haul 
in the catch.   
 
A stop net is typically retrieved after five days, but soak times may vary between one to fifteen 
days (Asher 2001).  The number of sets made range from zero to five per day, depending on 
the available catch, and average two to three sets per day (Francesconi 1994).  
 
With the exception of peak landings in 1995 (149,012 lbs), landings of spotted seatrout by 
beach seines  have been low and averaged 16,314 lbs from 1996 to 2008 (Figure 14).  The 
number of trips generally declined from 1995 (613 trips) to a low in 2003 (76 trips), but was 
followed by an increase from 2003 to 2006.  The severe drop in spotted seatrout landings by 
beach seines from 1995 to 1996, and the low landings and trips during 2001 to 2003, are likely 
indicative of the severe cold stun events that occurred in 1995, 2000, 2001 and 2003. 
 
Beach seine landings of spotted seatrout typically occur during the spring (April-May) and fall 
(October-November) months (Figure 15).  The average number of trips was highest in May (44 
trips).  If conditions are favorable, fishermen along the northern Outer Banks particularly target 
spotted seatrout during the full moon in May.     
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Figure 14.  Landings (lbs) and total number of trips landing spotted seatrout from beach seines 
in ocean waters, 1994-2008.   

 

Figure 15.  Landings (lbs) and number of trips landing spotted seatrout from beach seines in  
ocean waters, by month, 1994-2008 average. 

 
 7.1.7.1.4 Ocean Gill Nets 

 
The nearshore and offshore coastal commercial gill net fishery of North Carolina is dominated by 
the set net fishery which comprises over 99% of the total trips and landings (Steve et al. 2001).  
Beach-based gill net fisheries which theoretically might fall under ocean gill nets are included in 
the beach seine summary (above).  
  

0

100

200

300

400

500

600

700

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

1994 1996 1998 2000 2002 2004 2006 2008

#
 T

R
IP

S

L
A

N
D

IN
G

S
 (

lb
s
)

YEAR
LANDINGS TRIPS

0

5

10

15

20

25

30

35

40

45

50

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

#
 T

R
IP

S

L
A

N
D

IN
G

S
 (

lb
s
)

MONTH

LANDINGS TRIPS



44 
 

 
Ocean Set Nets (sink nets) 
According to DMF trip ticket statistics, over 99% of the nearshore gill net sets and 100% of the 
offshore gill net sets are comprised of sink nets.  Therefore, floating gill nets are not discussed 
herein.   
 
In North Carolina, the ocean sink net fishery began in Hatteras and dates back to the 1920ôs 
(Ross 1989).  Since then, the fishery has changed from cotton twine gill nets into a 
monofilament gill net with mesh sizes ranging from small to large (2.5-14 inch stretched mesh).  
The nets are set using hydraulically powered net reels (Ross 1989).  The sink gill net is a 
vertical wall of netting with a weighted leadline that allows the net to hang in the water column 
just above the ocean floor (NMFS 1996).  The net is designed to capture mid-water or bottom-
dwelling fish.  
 
Ocean sink nets vary in length and the number of meshes deep the net sits in the water column.  
Ocean sink nets can consist of several net panels which are 300-1,500 ft long, and once tied 
together ranged in length from 600 to 9,000 ft (Ross 1989).  Various mesh sizes are used to 
capture different species at different life cycle stages.  Net selections were dictated by season, 
water depth, location and target species.  Spotted seatrout are not a target species but may be 
encountered  as a bycatch in fisheries that target bluefish, weakfish, Atlantic croaker, kingfish 
(sea mullet), Spanish mackerel, and spiny and smooth dogfish.  Since 1991, the contribution of 
ocean sink nets to the total harvest of spotted seatrout in North Carolina decreased from a high 
of 15% in 1993 (67,596 lbs) to an average of only 3% from 1998 to 2008 (Table 6).  
 
Landings of spotted seatrout by ocean sink nets have decreased from an average of 21,867 
pounds from 1994 to 1997 to 5,590 pounds from 1998 to 2008 (Figure 16).  The number of trips 
taking spotted seatrout decreased from 854 trips in 1995 to 148 trips in 2008.  These decreases 
were likely a reflection of the decreased population of weakfish since trips that targeted 
weakfish were most likely to take spotted seatrout (Kahn et al. 2006). 
  
Landings of spotted seatrout by ocean sink nets was highest from October through February, 
but good catches occurred in April and May (Figure 17).    

 

Figure 16.  Landings (lbs) and total number of trips landing spotted seatrout from sink gill nets in 
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the Atlantic Ocean waters, 1994-2008.   

 

 

Figure 17.  Landings (lbs) and number of trips landing spotted seatrout from sink gill nets in the 
Atlantic Ocean waters, by month, 1994-2008 average. 

 
Ocean Runaround Gill Nets 

Runaround gill nets, also referred to as strike nets, are used to encircle or ñwrap upò a school of 
fish.  In the ocean, runaround nets were primarily used to target striped mullet (Mugil cephalus) 
but take spotted seatrout incidentally (Figure 18) during the fall and winter months (Figure 19

 

Figure 18.  Landings (lbs) and total number of trips landing spotted seatrout from runaround gill 
nets in the Atlantic Ocean waters, 1994-2008.   
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Figure 19.  Landings (lbs) and number of trips landing spotted seatrout from runaround gill nets 
in the Atlantic Ocean waters, by month, 1994-2008 average. 

 

7.1.7.2 Virginia Commercial Gear 
 

Commercial landings of spotted seatrout in Virginia are predominantly by haul seines, 
accounting for an average of 75% of the landings from 1991 to 2006 (Figure 20; Table 9).  
Estuarine gill net and pound net landings were important in some years, contributing as much 
as 64% in 1992 and 32% in 2000. Other gear that accounted for a minor portion of landings 
included ocean gill nets, trawl, and handlines.          
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Figure 20.  Commercial landings (lbs) of spotted seatrout in Virginia by predominant gear type,   
1991-2008.  

 

Table 9.  Annual landings (lbs) of spotted seatrout by commercial fishing gear in Virginia, 1991-
2008. 

 
 

 7.1.7.2.1 Haul Seines 
 
At least two types of haul seines were used in Virginia: beach haul seines and open water haul 
seine.  They are described separately here.  
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 Ocean  
Gill Net 
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Handline   

Haul 
Seine   

Pound 
Net   Trawl   Total 

Year lbs % lbs % lbs % lbs % lbs % lbs % lbs 

1991 209 1 7,224 34 0 0 13,557 64 199 1 11 0 21,200 

1992 98 1 6,626 64 0 0 3,352 32 246 2 73 1 10,395 

1993 887 2 3,319 9 230 1 29,304 77 4,040 11 206 1 37,986 

1994 2,795 6 7,681 17 630 1 32,898 74 495 1 66 0 44,565 

1995 249 1 3,537 12 212 1 24,087 84 113 0 553 2 28,751 

1996 522 12 885 20 228 5 2,414 54 135 3 302 7 4,486 

1997 273 2 822 7 289 2 10,245 87 86 1 0 0 11,715 

1998 69 0 653 3 246 1 20,695 95 111 1 0 0 21,774 

1999 895 2 6,098 16 268 1 27,841 72 3,307 9 35 0 38,444 

2000 468 2 6,408 32 63 0 8,446 43 4,411 22 53 0 19,849 

2001 13 0 151 4 197 5 2,420 64 992 26 0 0 3,773 

2002 655 7 178 2 42 0 7,927 85 458 5 48 1 9,308 

2003 9 0 187 4 23 0 5,038 95 74 1 0 0 5,331 

2004 31 0 389 4 540 5 7,163 68 2,366 23 0 0 10,489 

2005 84 0 1,927 11 126 1 14,967 86 0 0 203 1 17,307 

2006 117 0 2,059 4 1,375 3 42,311 92 11 0 2 0 45,875 

2007 2,189 4 12,064 24 2,425 5 32,455 66 1 0 247 1 49,381 

2008 4,172 9 7,346 16 1,198 3 33,949 72 186 0 98 0 46,946 

91-08 13,735 3 67,554 16 8,092 2 319,069 75 17,231 4 1,897 0 427,578 
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A beach haul seine is a small mesh net about 10 feet tall with a weighted lead line and a float 
line.  To operate the rig, the net is loaded into a boat and one end is anchored to an object on 
the beach while the net is paid out of the boat which is generally propelled with a medium sized 
engine.  The net is normally set out in a semicircle down the bank.  Once the net is set out a 
rope which is tied to the end of the net is returned to the shore.  This rope is used to haul the net 
back to the shore.  Thus the fish are captured by encircling them with the net.  
 
The second type is referred to as an open water haul seine.  It is a combination of a pound net, 
a trawl net and a traditional haul seine.  This type of net has been historically restricted to 
shallow water areas, typically less than 10 feet deep.  The main net consists of a 3 inch mesh 
net made in 50 foot sections.  The net starts out in a boat with one end anchored in shallow 
water.  The boat then makes a large circular path ending at or near the anchor point. The boats 
used for this operation are generally 30 foot inboards.  When the circle is closed, three or four 
fishermen get into the water and remove one of the panels and install a pocket on four poles.  
This pocket consists of a small mesh net that has three sides and a bottom much like the end of 
a pound net.  Additionally a small mesh wing net is attached to one side of the pocket and inside 
the circular seine net.  The diameter of the seine net is then reduced by removing panels until 
the diameter is approximately the size of the wing net.  The wing net then is swept through the 
circular seine net and the fish are pressed into the pocket where they are bailed out in a manner 
similar to a pound net.  
 
The majority of spotted seatrout landings in Virginia by haul seines come from open water haul 
seines operating in the Chesapeake Bay (Table 10).  Landings occur year round, but primarily 
during the summer through fall, with peak landings in September and October (Table 11 and 
Table 12).  
 
The use of this gear and its potential to damage SAV beds has been a controversial issue in 
Virginia.  The Virginia General Assembly recently (2003) changed the definition of a haul seine. 
This rule change was necessary for the Virginia Marine Resources Commission to better 
prepare a haul seine fishery management plan that recognizes a more appropriate use of the 
gear which will minimize the impact of the net on the SAV beds.  
 

 7.1.7.2.2 Estuarine Gill Nets 
 
Estuarine gill nets are the second most important gear used to harvest spotted seatrout in  
Virginia. From 2001 to 2006, estuarine gill nets accounted for <5% of the total commercial 
harvest, but increased to 24% and 16% in 2007 and 2008, respectively (Table 9).  Landings in 
2005 through 2008 increased from lows during 2001 to 2004.  This suggests that Virginia may 
have experienced the same cold stun events as in North Carolina during 2000, 2001, and 2003 
as well as the lack of a cold stun event since 2003.  
 
Estuarine gill net landings from the Chesapeake Bay and its tributaries occurred year round.  
Landings peaked in the fall (September through October) and were also higher than average 
during then months of July and November (Table 13). 
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Table 10.  Annual commercial landings (lbs) of spotted seatrout in Virginia, and percentage of 
landings by haul seines, and haul seine types, by waterbody, 1991-2008. 

 

 
Total Yearly    % Haul    % Beach    % Chesapeake  

Year Landings (lbs)   Seine Landings Haul Seine Landings Haul Seine Landings 

1991        21,200  
 

64 % 0 % 64 % 

1992        10,340  
 

32 % 4 % 32 % 

1993        37,998  
 

77 % 4 % 76 % 

1994        44,598  
 

74 % 0 % 70 % 

1995        28,722  
 

84 % 0 % 83 % 

1996          4,486  
 

54 % 8 % 53 % 

1997        11,736  
 

87 % 1 % 84 % 

1998        21,774  
 

95 % 2 % 95 % 

1999        46,467  
 

72 % 0 % 59 % 

2000        24,950  
 

43 % 0 % 34 % 

2001        20,421  
 

64 % 0 % 12 % 

2002        24,086  
 

85 % 0 % 33 % 

2003          5,417  
 

95 % 0 % 93 % 

2004        10,831  
 

68 % 0 % 66 % 

2005        17,378  
 

86 % 3 % 83 % 

2006        48,224  
 

92 % 32 % 56 % 

2007        49,381  
 

66 % 8 % 58 % 

2008        46,946  
 

72 % 2 % 70 % 

Total       474,955    75 % 5 % 49 % 
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Table 11.  Monthly landings of spotted seatrout by haul seines, from the Chesapeake Bay only, 
1991-2008. 

 

Table 12.  Monthly landings of spotted seatrout in Virginia by haul seines, from the Atlantic 
Ocean beaches only, 1991-2008.  

 
 
 
  

 

 
Month 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1991 
  

7 
 

164 776 1,747 3,738 4,444 2,668 
  1992 

    
272 332 429 943 1,376 

   1993 
 

50 
 

175 
 

64 867 1,862 8,889 4,583 11,423 994 

1994 
  

12 15 5 107 900 1,854 21,552 4,361 1,601 804 

1995 105 
  

322 368 330 1,773 1,315 3,668 9,788 5,084 1,198 

1996 
    

89 111 243 494 843 410 206 
 1997 

   
217 211 173 176 749 6,650 1,635 49 16 

1998 
   

36 258 1,454 1,017 1,413 3,558 7,278 4,412 1,157 

1999 
  

2,240 2,335 308 309 692 1,736 3,565 4,758 10,558 881 

2000 189 
 

2,667 395 116 231 793 1,377 2,226 411 28 
 2001 

   
5 65 23 

 
20 413 155 1,236 503 

2002 19 72 13 4 44 115 76 25 901 938 5,669 51 

2003 
  

4 
 

30 104 45 1,498 1,467 1,855 35 
 2004 

  
1 

 
32 61 182 361 2,258 3,867 380 21 

2005 38 8 
   

46 176 892 7,787 5,491 20 
 2006 

   
112 423 881 1,360 504 4,985 15,656 1,507 1,447 

2007 1,306 
  

131 243 316 991 2,034 2,750 20,241 317 121 

2008 285 
 

45 
 

208 373 651 809 5,781 24,147 673 115 

Total 1,942 130 4,989 3,747 2,836 5,806 12,118 21,624 83,113 108,242 43,198 7,308 

Month

Year Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1991 13

1993 55 105 212 25

1994 112 597 602 250 96 30

1995 40 25 38 30 3

1996 12 4 2

1997 25 90 115 19 68 52

1998 112

1999 37 284 138

2000 11 2

2005 509

2006 31 3,941 11,464

2007 913 3 342 2,437 310

2008 271 211 85 295

Total 953 25 282 289 274 211 693 5,585 15,041 630 33
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Table 13.  Virginia gill net landings of spotted seatrout from the Chesapeake Bay and its 
tributaries, by month, 1991-2008.  

 
 

Table 14.  Ocean gill net landings of spotted seatrout from coastal Virginia, by month.  

 

  

 

 
           Month             

YEAR Jan Feb  Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1991 
 

663 1,529 1,238 265 67 231 91 209 2,550 372 
 1992 63 1,607 72 595 51 

  
11 1,216 29 2,982 

 1993 
 

70 478 193 273 62 72 44 357 979 732 43 

1994 
   

78 246 265 156 363 1,865 4,091 347 124 

1995 2 
 

207 510 267 288 253 84 481 210 639 585 

1996 
  

5 46 94 22 46 175 283 120 72 
 1997 

 
2 31 40 39 27 8 29 41 122 76 407 

1998 
 

28 87 46 96 10 9 65 30 40 26 214 

1999 10 164 675 51 40 41 54 60 495 4,424 82 37 

2000 6 26 40 22 113 20 17 
 

5,628 262 264 
 2001 

 
6 

 
66 

 
2 

  
4 62 11 

 2002 21 8 33 5 29 21 
  

12 36 8 5 

2003 
   

28 10 9 20 17 30 48 2 23 

2004 6 
 

15 3 46 11 25 
 

112 147 23 1 

2005 28 11 78 52 10 
  

16 60 502 99 1,071 

2006 16 
 

20 34 17 40 23 81 121 824 828 55 

2007 69 103 170 135 289 56 7,481 141 180 3,007 425 8 

2008 32 74 117 136 265 148 241 1,677 3,850 517 207 82 

Total 253 2,762 3,557 3,278 2,150 1,089 8,636 2,854 14,974 17,970 7,195 2,655 

 
           Month             

YEAR Jan Feb  Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1991 
 

70 
 

63 64 
 

1 4 7 
   1992 

   
78 

      
20 

 1993 
  

549 232 20 
   

10 73 3 
 1994 

  
139 29 

   
3 463 2325 

 
4 

1995 
   

100 9 27 9 39 24 5 7 
 1996 

   
72 113 1 13 2 

  
4 160 

1997 
 

62 97 1 1 6 
  

11 41 18 36 

1998 8 60 
         

1 

1999 97 116 411 15 154 
 

15 5 
  

11 71 

2000 40 151 212 11 2 
  

2 2 4 15 29 

2001 
  

4 
     

8 
 

1 
 2002 28 479 121 

      
1 3 23 

2003 3 
          

6 

2004 
     

2 29 
     2005 

   
5 1 

 
4 50 18 

   2006 3 
  

12 9 36 25 8 
 

7 1 16 

2007 148 116 28 11 151 31 20 1 10 1,349 145 179 

2008 89 9 
 

1 
 

90 93 1 52 2,654 1,132 51 

Total 416 1,063 1,561 630 524 193 209 115 605 6,459 1,360 576 
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 7.1.7.2.3 Ocean Gill Nets 

 
The ocean gill net fishery was a minor component of the Virginia commercial fishery.  Less than 
1% of the spotted seatrout harvest comes from this gear in most years.  Landings occur 
throughout the year, with peaks in March and October (Table 14).   
 

7.1.8 Size and Age Structure of the Commercial Harvest  
 

7.1.8.1 Size and Age Structure of North Carolinaôs Commercial Harvest 
 
Spotted seatrout caught commercially in North Carolina ranged from 8 inches to 30 inches TL, 
with a mode at 17 inches.  The 12 inch size limit has been in place in North Carolina since 1991, 
but undersized fish are incidentally caught in the commercial fishery.  The length frequency 
distributions of spotted seatrout sampled from various commercial fisheries are illustrated in 
Figure 21. 
 
Age composition of the total commercial catch of spotted seatrout in North Carolina ranged from 
age 0 to age 9, and was primarily age 1 fish (Figure 22).  Very few fish greater than age 3 were 
observed.  
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Figure 21.  Length-frequency distributions of North Carolina commercial fisheries, 1994-2008. 
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Figure 22.  Age composition of spotted seatrout from the North Carolina commercial harvest, 
1991-2008. 

 

7.1.8.2 Size and Age Structure of Virginiaôs Commercial Harvest 
 
Spotted seatrout caught commercially in Virginia ranged from 7 inches to 31 inches TL, with a 
mode at 17 inches.  Virginiaôs 14 inch size limit has been in place since 1995, but undersized 
fish are incidentally caught in the commercial fishery.  The length frequency distributions of 
spotted seatrout sampled from various commercial fisheries are illustrated in Figure 23.   
 
The age composition of the total commercial catch of spotted seatrout in Virginia ranged from 
age 0 to age 9, and was primarily age 1 fish (Figure 24).  Very few fish were greater than age 3.  
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Figure 23.  Length-frequency distributions of Virginia commercial fisheries, 1998-2008. 
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Figure 24.  Age composition of spotted seatrout from the Virginia commercial harvest, 1998-
2008. 

 

7.2. Bycatch Associated with the Commercial Catch 
 
7.2.1  Introduction 

 
Bycatch is an important issue facing fishery managers throughout the world (Gray 2002).  The 
Guidelines for the North Carolina Fishery Management Plans (FMP), as adopted by the MFC, 
set a standard for the FMPôs to design management measures which minimize waste of fishery 
resources, including both target and non-target species.  Bycatch is defined as ñthe portion of a 
catch taken incidentally to the targeted catch because of non-selectivity of the fishing gear to 
either species or size differences (ASMFC 1994).  Bycatch can be divided into two components: 
incidental catch and discarded catch.  Incidental catch refers to retained or marketable catch of 
non-targeted species, while discarded catch is the portion of the catch returned to the sea as a 
result of regulatory, economic, or personal considerations.  
 
Spotted seatrout are typically not a target species, but rather an incidental bycatch of multi-
species fisheries such as the gill net, long haul seine, beach seine/stop net, or fish trawl 
fisheries.  Rarely were undersized spotted seatrout observed in the sampling of commercial 
fisheries (DMF, unpublished data), as spotted seatrout are likely to pass through mesh sizes 
that dominate the commercial fishery.  Undersized fish were also rarely seen by at sea  
observers aboard commercial gill net boats (B. Price, DMF, unpublished data) or in other gears  
that were not usually intended to harvest seatrout (i.e., shrimp or crab trawls) (S. McKenna, 
DMF, personal communication).  Undersized spotted seatrout were also rarely seen in fishery-
independent gill net sampling programs which used mesh sizes typical for the commercial 
fishery (DMF, unpublished data).  It is likely that non-harvest losses occur to some extent from 
gill nets, haul seines/swipe nets, beach haul seines, stop nets, trawls, and crab pots, but the 
data available suggest the bycatch of spotted seatrout is minimal, and the spotted seatrout 
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stock assessment assumed estimates of bycatch in the commercial fishery to be negligible.  
 
The following discussion will describe the major commercial fisheries that land spotted seatrout, 
and the associated available bycatch data.  
 

7.2.2 Description of Fisheries Landings and Available Data  
 

7.2.2.1 Estuarine gill net fishery (refer to the Commercial Fishery section 7.1 
for a complete description of this fishery) 

 
The estuarine (inshore) gill net fishery is a multi-species fishery which varies by region 
depending on the species targeted and the type of gill net used.  This fishery operates year 
round with peaks of activity in the spring, late summer and fall (Wilson 1997; DMF 2007b).  
  
Information specific to North Carolinaôs estuarine gill net fishery can be drawn from four DMF 
sampling programs: the NC Trip Ticket Program (NCTTP), a Commercial Fish House Sampling 
Program (Fishery dependent estuarine gill net sampling), a Commercial Observer Program, and 
a Fishery Independent Gill Net Sampling Program. 
 
Information gathered from these programs was used to characterize North Carolinaôs estuarine 
gill net fishery.  North Carolina has a large number of commercially valuable species that are 
targeted by gill nets throughout the year with no single size gill net (i.e., mesh size) being ideal 
for all species.  Gill net fishermen use specific mesh size nets depending on the species they 
intend to target.  While multiple species are most often landed for a single trip, a target (key) 
species most often represents the majority of the catch.  
 
NC Trip Ticket Program (NCTTP) 
In order to characterize a specific estuarine gill net fishery, the species being targeted must first 
be identified.  This information is not readily available and must first be inferred from the catch 
composition.  Data collected from 2001 to 2008 was analyzed to determine the target species 
for each individual trip made.  Because of the low bycatch associated with the drift and run-
around gill nets, only anchored gill nets were included in this analysis.  Using trip ticket data, the 
species of highest abundance in landings was considered the target species and was used to 
define the trip.  After initial analysis, 95% of all gill net trips fell into one of sixteen key species.  
These sixteen species were then each identified as a separate fishery.  For those remaining 
undefined trips, a hierarchy was used where the species of second and then third highest 
abundance was used to define the trip if it was represented by one of these sixteen species.  Of 
the remaining trips (1%), the non-key species of highest abundance in the catch was used to 
define the trip.  Overall, flounder was the primary species targeted by gill netters in estuarine 
waters of North Carolina (Table 15).  Overall landings across all trips for each of the key species 
were summarized in Table 16. 
 
Commercial Fish House Sampling Program (Fishery dependent estuarine gill net sampling) 
Sampling of the estuarine gill net fishery was initiated by DMF in April 1991 to determine age, 
size, and composition of species taken in the gill net fishery.  Trip information is gathered on 
water body fished, soak time (minutes), specific net type (i.e. float, sink), total length of nets 
(feet), mesh size (bar mesh, inches), net depth (float nets, recorded in feet), vertical fishing 
depth (sink nets, recorded in feet), twine size, average water depth (meters) and incidental 
species.  Information from this program was used to estimate average yardage by mesh size of 
small mesh nets fished by area.   
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Commercial Observer Program 
Starting in October of 2000, the Pamlico Sound flounder gill net fishery has been restricted, 
operating under an Incidental Take Permit (ITP) issued by NMFS to reduce interactions with 
endangered and threatened sea turtles.  The restrictions on this fishery are effective from 
September 15 through December 31.  Stipulations of the permit include permitted entry, 
restricted areas, limited yardage of gill net and mandatory scientific observer coverage.  This 
ITP began the availability of observer data for the estuarine gill net fishery in North Carolina.  
From 2001 to 2003, coverage was limited to the fall Pamlico Sound flounder gill net fishery.  
From 2004 to 2006, coverage was expanded by DMF to include other regions and estuarine gill 
net fisheries.  Participation in this expanded coverage by commercial gill netters was voluntary.  
Information gathered during observer trips includes data on effort and mesh sizes used, as well 
as data on the size and ultimate fate of captured species.   
 
Fishery Independent Gill Net Sampling Program 
DMF began an independent gill net survey (IGNS) in Pamlico Sound in 2001.  The program was 
expanded to include the Pamlico, Pungo, and Neuse rivers in 2003.  One objective of the study 
was to provide a relative index of abundance for key species, including spotted seatrout.   
 
The IGNS utilizes a stratified random sampling design where locations are selected based on 
strata and depth.  Sampling is divided into four regions: eastern Pamlico Sound (Dare County), 
western Pamlico Sound (Hyde County), Neuse River, and Pamlico/Pungo River.  Each of these 
sampling regions is further divided into four evenly sized strata (Figure 25).  A one square 
nautical mile grid system is laid over each stratum.  Each stratum is sampled twice monthly.  A 
sample consisted of two shots of gill net, and shots are made up of an array of panels, with 
each panel being 30 yards in length.  Panels vary by ½ inch intervals in mesh size ranging from 
3 to 6 ½ inches stretch mesh.  For each sample, one shot was placed in deep (>6 ft) and one 
shot was placed in shallow (< 6 ft) water.  Gill nets were set at dusk and fished the following 
morning with a target soak time of 12 hours.  Nets set close to shore are either set 
perpendicular or parallel based on conditions and common fishing practice in the area.  
 
Fishery Independent Gill Net Selectivity Study 
DMF initiated a study to quantify catch rates and mortality of red drum, spotted seatrout, 
southern flounder, and striped bass during months in which small mesh gill net attendance is 
not required (October-December).  A total of 288 small mesh gill net samples were collected in 
creeks off the Neuse and Bay rivers during the months of October-December 2005 and 2006. 
This study utilized three separate gangs of nets with each gang consisting of three nets (3 ½, 4, 
4 İò stretched mesh, each 30 yards long by 8 feet deep).   Each individual 30 yard set 
composed a sample.  Nets were set perpendicular and as close to shore as possible, left 
unattended and then fished each following day with a target soak time of 24 hours in a manner 
that closely mirrored commercial fishing practices.   

 
Recreational Commercial Gear License (RCGL)  
Commercial fishing gears such as gill nets, crab pots and shrimp trawls have been used for 
recreational purposes in the coastal waters of North Carolina for many years.  To participate in 
these activities the user must possess a RCGL that entitles the individual to use limited amounts 
of commercial gear to catch fish for personal consumption but does not allow for the sale of the 
catch.  
 
The DMF License and Statistics Section initiated a survey project in March 2002 to collect catch 
and effort data from RCGL holders.  Questionnaires are mailed to 30% of all RCGL holders 
each month requesting that they indicate waterbodies commonly fished, types and amounts of 
gear used, number and weight of individual species kept, and number of individual species  
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Table 15.  Number of anchored estuarine gill net trips with the species of highest abundance 
landed (target species) being used to define a trip, 2001-2008.  

 

 
 

Table 16.  Annual landings (lbs) of major species in North Carolina's anchored estuarine gill net 
fishery, 2001-2008.  

 

 

Species 2001 2002 2003 2004 2005 2006 2007 2008 Combined (%) cum%

Flounder 19,267 17,784 16,242 16,249 14,430 16,896 16,835 18,997 136,700 45 45

Striped mullet 5,404 5,109 4,194 3,566 3,578 3,384 3,847 3,363 32,445 11 56

Striped bass 5,218 5,054 4,930 4,404 4,375 3,363 2,565 637 30,546 10 66

Red drum 2,364 361 532 322 610 891 1,932 2,063 9,075 3 69

Spot 2,120 2,861 2,865 2,945 2,987 1,761 1,222 1,538 18,299 6 75

Bluefish 1,886 1,000 1,486 914 1,269 1,079 2,210 2,057 11,901 4 79

Menhaden 1,575 1,524 1,652 1,201 1,255 1,750 1,235 930 11,122 4 83

American Shad 1,321 1,749 1,865 1,557 1,450 1,326 1,721 952 11,941 4 87

Catfish 1,075 936 847 748 786 1,117 808 717 7,034 2 89

White Perch 899 1,155 1,842 980 890 876 689 1,559 8,890 3 92

Hickory Shad 800 219 199 622 554 305 193 668 3,560 1 93

Spanish mackerel 692 678 281 310 555 397 237 323 3,473 1 94

Spotted seatrout 500 968 732 567 568 1,310 1,963 1,794 8,402 3 97

Atlantic croaker 459 176 221 134 125 128 143 119 1,505 0 98

Weakfish 447 321 223 403 323 274 91 117 2,199 1 98

River Herring 352 510 386 319 414 291 9 8 2,289 1 99

Others ( 37 species) 473 340 280 239 177 328 405 650 2,892 1 100

Combined 44,852 40,745 38,777 35,480 34,346 35,476 36,105 36,492 302,273 100 100

Species 2001 2002 2003 2004 2005 2006 2007 2008 Combined

Flounder 1,905,276 1,807,364 1,469,218 1,587,289 1,283,917 1,539,571 1,453,372 1,767,928 12,813,935

Menhaden 1,134,509 791,479 980,822 561,149 865,364 602,312 356,124 270,989 5,562,747

Striped Mullet 778,261 891,357 709,182 512,018 449,902 377,320 422,494 369,335 4,509,867

Spot 536,123 675,204 652,932 685,989 728,334 325,280 171,970 216,213 3,992,044

Croaker 136,232 125,741 88,027 81,586 65,197 56,852 25,233 62,559 641,426

Bluefish 445,555 256,451 488,170 267,349 368,342 231,817 430,410 295,130 2,783,222

Striped Bass 226,372 226,705 339,056 295,142 235,708 184,266 175,205 69,879 1,752,333

American Shad 119,925 238,923 356,303 241,001 179,411 161,248 285,072 105,665 1,687,548

White Perch 175,525 219,077 404,865 176,027 138,723 106,859 117,129 316,318 1,654,524

Catfish 155,373 157,399 170,153 125,599 118,345 134,700 152,025 191,804 1,205,398

Spanish Mackerel 183,834 199,166 74,470 88,935 178,607 97,682 55,953 75,520 954,167

Hickory Shad 161,234 44,195 63,388 173,402 169,442 48,983 33,732 62,873 757,248

Red Drum 129,509 66,335 78,806 44,962 103,648 145,831 211,504 208,075 988,669

Weakfish 106,464 95,321 69,863 89,238 101,176 74,261 25,238 37,747 599,309

Spotted Seatrout 55,038 101,934 96,929 67,850 50,756 114,348 181,866 153,951 822,671

River Herring 86,164 71,636 82,119 75,920 74,727 37,429 574 278 428,846

Sea Mullet 45,656 40,184 38,423 28,907 25,695 53,408 55,671 137,812 425,756
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Figure 25.  Independent gill net sampling program (Program 915) survey area, 2003-2008. 
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discarded at sea.  
  
The RCGL survey design and extrapolation methods are described in North Carolina 
Recreational Use of Commercial Gear, Pilot Study (DMF 2004 b).  The study was terminated in 
2009 due to state budget cuts.  
 

7.2.2.2 Long haul seine/swipe net fishery (refer to the Commercial Fishery 
section 7.1 for a complete description of this fishery) 

  
The North Carolina long haul/swipe seine fishery is active throughout much of the estuarine 
waters of North Carolina from March to April until early November.  Atlantic croaker, spot, 
weakfish, and occasionally bluefish and spotted seatrout dominated the marketable portion of 
the catches each year (DMF 2007b).  The unmarketable quantity of edible finfish in the 
scrapfish component of long haul catches continues to be a management issue. 
 
Data were obtained from the NCTTP, fishery dependent long haul seine/swipe net sampling 
program, and gear research.  
 
Commercial Fish House Sampling Program (Fishery dependent long haul seine sampling) 
Sampling of the long haul seine/swipe net fishery was initiated by DMF in 1978 to describe the 
areas, seasons and methods of the fishery as well as age, size, and composition of species 
taken in the long haul seine fishery.  Trip information is gathered on water body fished, total 
length of nets (feet), mesh size of wings and back net (bar mesh, inches), and incidental 
species.  
 
Information from this program was used to estimate annual discard estimates to identify and 
characterize bycatch of spotted seatrout in the traditional long haul/swipe net fishery.  
Trip ticket analysis includes 1994-2008.  Fish house sampling includes data from 1999 to 2008 
to characterize the fishery under its current regulations (panel rule).  Discard estimates include 
data from 1994 to 2008.   
 
The primary objective was to quantity (by weight) spotted seatrout discards in the bait 
component landed by the long haul fishery and this was done through a simple ratio method.  
These estimates were determined by multiplying marketable landings from the NCTTP (by 
season and area -north and south of Bluff Shoals)  times the sampled weight ratio of  bait 
spotted seatrout in the fish house samples to marketable spotted seatrout from the fish house 
samples. 
 
Formula for estimating statewide discards of spotted seatrout: 
Estimated 
Discards 

= lbs of seatrout in sampled 
bait 

X trip ticket landing of seatrout 

  lbs of marketed seatrout 
in samples 

  

 
The estimated bait quantity is for landed bait and does not account for discards at sea.  This 
ratio method of estimating bait assumes marketable fish by species are accurately collected by 
the NCTTP. 
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Bycatch reduction gear testing 
In 1992 testing of various devices to reduce bycatch in the fishery began.  One project was to  
evaluate an onboard culling device in the long haul seine fishery for its effectiveness in allowing  
undersized fish to escape alive.  Another was to evaluate escapement panels in the long haul 
 seine fisheries for their effectiveness in allowing undersized fish to escape. 
 

7.2.2.3 Beach haul seine (refer to the commercial fishery section for a complete 
description of this fishery).  

 
This beach-based fishery involves setting and hauling a seine from the beach (Atlantic Ocean) 
to target nearshore migrating fish populations.  Beach seines are constructed of large (7-9 inch 
stretched mesh) or small mesh (2 Ȫ to 3 ı inch stretched mesh), but the large mesh beach 
seine fishery targets striped bass during the winter months and rarely captures spotted seatrout. 
The small mesh beach seine fishery operates predominantly during the spring (April-May) and 
fall (September-October), and can be used to target spotted seatrout.   
 
Commercial Fish House Sampling Program (Fishery dependent beach haul seine/stop net 
sampling) 
Beach seine sampling was initiated in the Northern District (Currituck and Dare County; 1982), 
and expanded to the Carteret County (beach haul seines and ñstop netsò) in 1999, to delineate 
areas fished and describe the target species and seasonality of fishing effort, describe the 
species composition, size and age distribution, and relative abundance of species captured by 
this gear, seasonally.  Trip information is gathered on water body fished, total length of nets 
(feet), mesh size of wings and bunt net (bar mesh, inches), and incidental species. Information 
from this program was used to estimate annual discard estimates to identify and characterize 
bycatch of spotted seatrout in the beach seine/stop net fishery.  
 

7.2.2.4 Stop net fishery (refer to the Commercial Fishery section 7.1 for a 
complete description of this fishery) 

 
The stop net fishery is a modification of the beach seine fishery, it is unique to Bogue Banks, 
and used to target striped mullet.   
 
There have been long-standing conflicts between commercial stop net fishermen and 
recreational fishermen along Bogue Banks because of the conception that the stop nets 
interfere with the migration of fish along the Banks, decreasing recreational catch rates.   A DMF 
study examined the effect of stop nets on catch rates of pier fishermen (Francesconi 1994).  
Although the study failed to find any effect, the conflict continued.  To help alleviate this conflict, 
stop net fishermen agreed to ñincrease mesh size from four to eight inch stretch mesh to ensure 
that more fish swim through the netsò (Padgett 1995).  The DMF continues to regulate this 
fishery by proclamation authority of the Director such that the inshore 100 yard section and the 
offshore 50 yard section are required to be constructed of 8-inch stretch mesh and the 
remainder of the net must be at least 6-inch (1993-present).  
  

7.2.2.5 Trawl fishery 
 
The North Carolina trawl fishery is a multispecies, multigear fishery that operates year round in 
internal and ocean waters.  A shrimp trawl fishery typically operates from May through 
November, depending on availability of shrimp, with the majority of effort in internal waters; a 
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finfish trawl fishery operates from October through May, exclusively in ocean waters; and a crab 
trawl fishery takes place primarily in March through June in inland waters.  It is unlawful to use 
trawl nets for the taking of finfish in internal waters, unless incidental to crab or shrimp trawling.   
 

 7.2.2.5.1 Shrimp trawl fishery 
 
North Carolinaôs shrimp fishery is unusual in the Southeast United States because three species 
are taken here and the majority of the effort is expended in internal waters.  Bycatch of 
unwanted species in the shrimp fishery is a controversial topic and has been the subject of 
much debate.  Specific details (areas fished, landings, regulations, etc.) of this fishery can be 
found in the 2006 NC Shrimp FMP (DMF 2006a).    
 
The gear and effort used to catch shrimp depends on the target species and area fished.  The 
vast majority of the shrimp harvest (93%) is taken by otter trawls.  Conventional two-seam otter 
trawls are used for pink and brown shrimp, and a four-seam otter trawl is used for white shrimp. 
Skimmer trawls have gained popularity in recent years, and account for 2% of the average 
annual state landings (DMF 2006a).  Skimmer trawls are modified wing nets sewn to an 
aluminum or steel pipe frame.  The skimmer trawl tail bag can be hauled in more frequently 
hence increasing the efficiency of the harvest, and allowing the bycatch to be released more 
frequently, thus reducing bycatch mortality.  
 

 7.2.2.5.2  Fish trawl fishery 
 
North Carolinaôs winter trawl fishery is a multispecies, multigear fishery that operates in the 
ocean waters from October through May.  Fishing effort shifts to one of several target species 
depending on seasonal and geographical distribution, catchability, fishery regulations, and 
marketability.   
 
A nearshore flynet fishery is comprised of North Carolina trawlers that fish for weakfish, Atlantic 
croaker, bluefish, butterfish, striped bass, and kingfishes.  Flynet fishing generally takes place 
from Oregon Inlet to Cape Hatteras from October through April.   
 
A nearshore flounder fishery targets summer flounder off North Carolina during November and 
December.  The fishery may use traditional flounder trawls or a ñcombination netò that are 
higher profile nets used when seeking summer flounder as well as weakfish, butterfish, and 
squid.  
 
A deepwater component of the fish trawl fishery occurs in deeper waters (depths greater than 
20 fathoms) and can occur in November-December, and January through April.  Different trawl 
gear is used depending on the species targeted: flounder trawls are used to target summer 
flounder, while flynets and combination nets are employed when Atlantic croaker or bluefish 
move into deeper waters.  
 
Commercial Fish House Sampling Program (Fishery dependent winter trawl sampling) 
Sampling of the offshore trawl fishery was initiated in the fall of 1979 to sample flounder, and  
expanded in 1981 to sample Sciaenids, describe the areas, seasons and methods of the 
fishery as well as age, size, and composition of species.  Trip information includes head rope 
length, mesh size of body and cod-end (tailbag) of the trawl, water bodies fished, and number of 
days on the fishing grounds.  
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 7.2.2.5.3 Crab trawl fishery 
 

The crab trawl fishery has received a lot of attention due to the bycatch of finfish (mainly 
southern flounder) and sub legal crabs.  There are few (less than 25) trawlers that exclusively 
harvest blue crabs in North Carolinaôs internal coastal waters.  The number of vessels that 
reported crab trawls as at least one of the fishing gears used has ranged from 179 to 418 
vessels since 1994, and averaged 290 vessels (NCTTP) per year.  The majority (60%) of the 
effort in the crab trawl industry, based on number of trips, occurs between March and June. 
 
Crab trawl headrope lengths for double-rigged vessels ranged from 30 to 45 ft, while twin-rigged 
vessels pulled four nets in the 30-ft range.  Crab trawlers working in the western portion of 
Pamlico Sound and the rivers (Pamlico, Pungo, and Neuse) are required to use 4 inch tailbags, 
while crab trawlers working in the eastern side of the sound must use at least a 3 inch tailbag 
(15A NCAC 3L. 0202(a)).  Tow times generally decrease as biomass and/or temperature 
increases.  Specific details (areas fished, landings, regulations, etc.) of this fishery can be found 
in the 2004 North Carolina Blue Crab FMP (DMF 2004a).  
 

7.2.2.6 Crab pot fishery 
 
The crab pot was developed in the Chesapeake Bay in 1928 (Van Engel 1962).  This is a cubed 
shaped wire device used to catch crabs, measuring approximately twenty four inches (24") on 
each side.  Hard pots have one or more funnel shaped entrance port(s), a bait compartment, 
and an upper and lower chamber.  Pots are generally baited with finfish (Atlantic menhaden, 
spot, etc) or shrimp heads.  All hard crab pots are required to have two escape rings, and must 
be fished at least every five days.  The peak months for crab pot landings are May through 
October, which account for 90% of the total landing (NCTTP 1994-2008).   

 
Peeler pots are the same size as hard crab pots but are constructed from smaller mesh wire  
(<1 /12ò) and can only be baited with live adult male crabs.  Over 91% of all landings from 
peeler pots occur from April through June (NCTTP 1996-2008).  Specific details (areas fished, 
landings, regulations, etc.) of these fisheries can be found in the 2004 NC Blue Crab FMP (DMF 
2004a).  
 
The management issues relating to finfish bycatch in crab pots are: the composition, quantity, 
and fate of marketable and unmarketable discarded bycatch in actively fished pots and in ñghost 
potsò.  Limited information is available on finfish bycatch since dead fish are quickly consumed 
by blue crabs, leaving only bones and fins (Guillory 1993, DMF unpublished data 1993).  
 
Ghost crab pots are defined as those pots that, either through abandonment or loss (float lines 
cut by boats, storm events, etc.) continue to catch crabs and finfish.  Concern stemmed from the 
significant increase in the numbers of crab pots, the long life of vinyl coated pots, and the potôs 
ability to continue to trap crabs and finfish.  
 

7.2.3 Bycatch Results 
 

7.2.3.1 Estuarine gill net fishery results 
 
After trips were defined through the trip ticket analyses, each fishery was then further 
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characterized from available fish house sampling and observer data from 2001 to 2008.  For 
each of the sixteen fisheries defined, information specific to mesh sizes used, yards of net 
fished, soak times and depths fished were included (Table 17 and Table 18).  Species with 
similar parameters for mesh size are grouped together into large (> 5 inch) or small (< 5 inch) 
stretch mesh gill net fisheries.  Available information is also separated by region.  Regions 
include:  Albemarle Sound, Core Sound to the South Carolina border, Pamlico and Neuse River, 
and Pamlico Sound.   
 
The availability of various species in North Carolinaôs estuarine gill net fishery varies by season.  
Monthly landings by region for each of the sixteen key species are provided in Figure 26 and 
Figure 27. 
 
Fishery independent gill net survey mortality results 
Relatively few spotted seatrout were captured in the independent gill net survey.  Spotted 
seatrout were the fourteenth most abundant species by weight, and their relative abundance 
was 0.5% of the number and 1% of the weight of the species captured (Table 19). 
 
The length frequency distribution of spotted seatrout captured in the independent gill net survey 
(n=1,367) is presented in Figure 28.  Twenty-five sublegal spotted seatrout (2%) were captured 
from 2003 to 2008.  Most of the sublegal spotted seatrout were caught in small mesh nets, and 
mostly in the 3ò and 3.5ò mesh nets (n=21), with only four sublegal spotted seatrout (1%) 
captured from the 4ò and 4.5ò mesh nets.   
 
The independent gill net survey also provides information on ñat netò mortality of legal and 
sublegal sized spotted seatrout, by mesh size captured (Table 20).  For 3ò-4.5ò meshes 
combined, ñat netò mortality ranged from 17% (December) to 87% (September), and averaged 
60%. 
  
Fishery independent gill net selectivity study results 
The length frequency distribution of spotted seatrout captured (n=126) in the gill net selectivity 
study is presented in Figure 29, with no sublegal spotted seatrout captured.  Of the legal sized 
spotted seatrout captured in the study, the mortality, by mesh size, is presented in Table 21.  
Most fish were alive when captured (61%), with the lowest percent alive in the 3.5ò mesh nets. 
 
 
DMF commercial observer program 
At sea samples to estimate dead spotted seatrout discards from gill nets: 
 
North Carolina observer data was examined in anticipation of using the data to estimate 
discards of dead spotted seatrout from the estuarine gill net fishery.  Available observer 
coverage was for the period of 2001 to 2008 (Table 22).  However, much of the data was 
exclusively from the Pamlico Sound gill net fishery in the fall, which is primarily from large mesh 
gill net trips which do not catch many spotted seatrout.  Due to these limited small mesh data, 
as well as the low number of spotted seatrout in the samples, annual coastwide estimates of 
discarded spotted seatrout could not be attempted.   
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Table 17.  Large mesh (> 5 inch) estuarine gill net fishery parameters commonly associated with the targeting of various species,  
                 2001-2008. 

 

Table 18.  Small mesh (< 5 inch) estuarine gill net fishery parameters commonly associated with the targeting of various species, 

Flounder

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 428 5.76 5.73 3.12 7.00 1,717 200 3,700 27 12 96 9 1 25

Pamlico Sound Fishery Dependent (pgm 461) 804 6.00 5.85 2.88 7.00 1,527 75 5,600 23 4 72 3 1 18

Pamlico/Neuse River Fishery Dependent (pgm 461) 667 5.50 5.47 1.86 7.00 1,214 50 6,000 18 4 72 4 1 18

Core Sound-South Fishery Dependent (pgm 461) 690 5.50 5.62 2.88 7.00 2,073 200 6,000 19 8 72 4 1 12

ALL Fishery Dependent (pgm 461) 2,589 5.50 5.68 1.86 7.00 1,653 50 6,000 21 4 96 4 1 25

Striped Bass

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 38 5.50 5.94 2.50 10.00 1,006 100 3,000 20 1 24 8 3 15

Pamlico Sound Fishery Dependent (pgm 461) 15 5.76 5.46 3.00 6.00 986 400 1,500 21 12 24 6 3 12

Pamlico/Neuse River Fishery Dependent (pgm 461) 124 5.50 5.64 4.50 7.00 548 50 1,800 16 12 36 6 2 12

Core Sound-South Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

ALL Fishery Dependent (pgm 461) 177 5.50 5.69 2.50 10.00 667 50 3,000 17 1 36 6 2 15

Red drum

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 14 6.00 5.68 4.50 6.00 833 100 2,000 17 12 24 3 2 7

Pamlico Sound Fishery Dependent (pgm 461) 52 6.00 5.70 3.26 6.50 930 100 3,000 20 8 48 3 1 4

Pamlico/Neuse River Fishery Dependent (pgm 461) 19 5.50 5.24 3.24 6.00 758 100 1,400 14 12 24 3 1 6

Core Sound-South Fishery Dependent (pgm 461) 23 5.50 5.45 3.00 6.00 1,245 200 3,200 17 12 24 3 1 5

ALL Fishery Dependent (pgm 461) 108 5.50 5.50 3.00 6.50 982 100 3,200 18 8 48 3 1 7

American Shad

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 36 5.26 5.32 3.00 7.00 1,010 300 2,000 38 12 96 10 8 14

Pamlico Sound Fishery Dependent (pgm 461) 15 5.50 4.97 3.12 6.00 1,200 198 2,000 27 12 48 5 2 10

Pamlico/Neuse River Fishery Dependent (pgm 461) 253 5.50 5.49 3.76 12.00 747 100 2,500 23 10 72 8 1 20

Core Sound-South Fishery Dependent (pgm 461) 10 5.50 5.47 5.26 5.50 250 200 400 23 12 24 8 4 10

ALL Fishery Dependent (pgm 461) 314 5.50 5.45 3.00 12.00 772 100 2,500 25 10 96 8 1 20

Hickory Shad

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 2 5.50 4.58 2.50 5.50 925 700 1,150 24 24 24 8 4 12

Pamlico Sound Fishery Dependent (pgm 461) 39 4.00 3.86 2.88 6.00 1,444 400 3,800 22 12 48 4 1 10

Pamlico/Neuse River Fishery Dependent (pgm 461) 25 5.50 4.76 2.88 5.50 833 231 1,900 25 12 48 10 3 15

Core Sound-South Fishery Dependent (pgm 461) 13 3.76 3.62 1.50 4.00 939 400 1,900 20 12 24 4 2 6

ALL Fishery Dependent (pgm 461) 79 5.50 4.16 1.50 6.00 1,105 231 3,800 23 12 48 6 1 15

Catfish 1

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 1 3.24 4.37 3.24 5.50 1,700 1,700 1,700 17 17 17 11 11 11

Pamlico Sound Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

Pamlico/Neuse River Fishery Dependent (pgm 461) 54 5.50 5.53 5.00 7.00 703 150 1733 17 12 24 9 5 12

Core Sound-South Fishery Dependent (pgm 461) 1 5.50 5.50 5.50 5.50 200 200 200 24 24 24 8 8 8

ALL Fishery Dependent (pgm 461) 56 5.50 5.51 3.24 7.00 713 150 1733 17 12 24 9 5 12

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

5.5-6.0

5.26-6.5

5.26-5.5

5.5-6.0

5.26-6.5

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

5.5-8.0

5.76-6.0

5.5-7.0

ï

5.5-8.0

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

5.5-6.0

5.5-6.5

5.26-6.0

5.5-5.76

5.5-6.0

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

5.26-5.5

5.50

5.26-5.5

5.50

5.26-5.5

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

5.50

3.0-4.0

3.76-5.5

3.26-4.0

3.76-5.5

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

3.24

ï

5.26-5.5

5.50

5.26-5.5
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2001-2008.  

 
 
Table 18.  Continued. 

Spotted seatrout

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 4 ï 4.51 3.26 5.76 700 600 800 9 6 12 3 3 4

Pamlico Sound Fishery Dependent (pgm 461) 52 4.00 4.23 3.26 6.00 1,205 100 3,000 26 4 72 4 2 8

Pamlico/Neuse River Fishery Dependent (pgm 461) 60 4.0,5.5 4.19 3.00 7.00 905 67 2,000 15 12 48 4 2 9

Core Sound-South Fishery Dependent (pgm 461) 10 4.00 3.70 3.26 4.00 811 200 1,600 18 2 48 4 3 5

ALL Fishery Dependent (pgm 461) 126 4.00 4.17 3.00 7.00 1,042 67 3,000 20 2 72 4 2 9

Spot

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 50 3.26 3.45 3.00 8.00 723 133 1,600 17 2 48 6 3 10

Pamlico Sound Fishery Dependent (pgm 461) 62 3.00 3.44 2.88 6.00 1,080 200 3,000 22 1 48 6 2 13

Pamlico/Neuse River Fishery Dependent (pgm 461) 16 3.00 3.76 3.00 5.50 497 167 800 10 2 24 6 3 7

Core Sound-South Fishery Dependent (pgm 461) 61 3.00 3.22 2.62 5.76 518 100 2,500 13 1 24 6 3 20

ALL Fishery Dependent (pgm 461) 189 3.00 3.39 2.62 8.00 733 100 3,000 17 1 48 6 2 20

Striped Mullet

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 13 ï 4.06 3.00 5.76 1,100 400 2,600 25 10 48 7 3 17

Pamlico Sound Fishery Dependent (pgm 461) 14 4.00 4.48 3.26 6.50 888 250 1,500 16 1 24 5 1 20

Pamlico/Neuse River Fishery Dependent (pgm 461) 78 3.76 3.73 2.88 5.50 720 200 1,800 12 1 24 4 3 10

Core Sound-South Fishery Dependent (pgm 461) 53 3.76 3.80 2.88 7.00 496 150 2,200 9 1 36 5 3 12

ALL Fishery Dependent (pgm 461) 158 3.76 3.87 2.88 7.00 668 150 2,600 12 1 48 5 1 20

Bluefish

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 17 3.26 3.94 3.12 6.00 1,045 200 2,000 25 12 48 5 2 10

Pamlico Sound Fishery Dependent (pgm 461) 237 3.26 3.80 2.62 6.50 1,054 100 3,900 22 2 48 6 1 17

Pamlico/Neuse River Fishery Dependent (pgm 461) 6 5.50 5.28 3.26 5.50 1,340 1,200 1,700 12 12 12 3 3 4

Core Sound-South Fishery Dependent (pgm 461) 25 3.00 3.51 2.88 6.00 948 150 2,000 17 12 24 5 3 8

ALL Fishery Dependent (pgm 461) 285 5.50 3.81 2.62 6.50 1,049 100 3,900 21 2 48 6 1 17

Weakfish

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 2 3.26 3.26 3.26 3.26 800 800 800 14 14 14 7 7 7

Pamlico Sound Fishery Dependent (pgm 461) 33 3.00 3.31 2.88 6.26 1,414 250 4,000 22 1 48 8 3 14

Pamlico/Neuse River Fishery Dependent (pgm 461) 1 3.00 3.00 3.00 3.00 200 200 200 12 12 12 7 7 7

Core Sound-South Fishery Dependent (pgm 461) 2 ï 3.21 3.00 4.00 650 500 800 18 12 24 4 4 5

ALL Fishery Dependent (pgm 461) 38 3.00 3.29 2.88 6.26 1,318 200 4,000 21 1 48 7 7 14

3.26

2.88-3.26

3.00

3.0-4.0

2.88-3.26

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

3.12-5.76

2.88-6.0

3.26-5.5

2.88-5.5

3.0-5.5

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

3.26-5.5

3.76-4.0

3.0-5.5

3.5-4.0

3.0-5.5

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

3.12-3.26

2.88-3.5

3.0-5.5

3.0-3.26

3.0-3.5

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

3.26-5.76

3.76-4.76

3.0-5.5

3.26-4.0

3.26-5.76

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range
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Menhaden

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 14 3.26 3.37 3.00 4.00 800 300 1,500 23 12 48 9 6 12

Pamlico Sound Fishery Dependent (pgm 461) 19 ï 3.59 2.88 6.00 1,159 200 2,000 23 9 48 7 3 15

Pamlico/Neuse River Fishery Dependent (pgm 461) 19 2.88 3.01 2.50 4.00 567 200 1,000 12 12 15 9 4 15

Core Sound-South Fishery Dependent (pgm 461) 3 3.00 3.04 3.00 3.12 900 200 1,500 13 2 24 4 3 6

ALL Fishery Dependent (pgm 461) 55 3.00 3.31 2.50 6.00 858 200 2,000 18 2 48 9 3 15

Spanish mackerel

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

Pamlico Sound Fishery Dependent (pgm 461) 59 3.50 3.52 3.00 4.00 1,340 500 2,700 8 2 8 13 6 17

Pamlico/Neuse River Fishery Dependent (pgm 461) 2 3.50 3.50 3.50 3.50 1,500 1,500 1,500 2 2 2 16 16 16

Core Sound-South Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

ALL Fishery Dependent (pgm 461) 61 3.50 3.52 3.00 4.00 1,343 500 2,700 8 2 8 13 6 17

White Perch

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 1 5.50 4.18 2.86 5.50 2,600 2,600 2,600 48 48 48 19 19 19

Pamlico Sound Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

Pamlico/Neuse River Fishery Dependent (pgm 461) 10 ï 4.13 3.00 5.50 503 120 900 18 12 48 4 3 6

Core Sound-South Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

ALL Fishery Dependent (pgm 461) 11 5.50 4.13 4.13 5.50 736 120 2,600 21 12 48 6 3 19

Sea Mullet

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 3 3.00 3.09 3.00 3.26 1,607 800 1,200 20 12 24 9 7 10

Pamlico Sound Fishery Dependent (pgm 461) 19 2.62 2.82 2.62 3.50 1,456 800 2,000 20 12 24 9 4 14

Pamlico/Neuse River Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

Core Sound-South Fishery Dependent (pgm 461) 1 3.52 3.52 3.52 3.52 200 200 200 3 3 3 7 7 7

ALL Fishery Dependent (pgm 461) 23 2.62 2.89 2.62 3.52 1,345 200 2,000 20 3 24 9 4 14

River Herring

Region Data Source N mode mean min max mean min max mean min max mean min max

Albemarle Sound Fishery Dependent (pgm 461) 2 ï 4.13 3.00 5.26 700 700 700 24 24 24 10 10 10

Pamlico Sound Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

Pamlico/Neuse River Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

Core Sound-South Fishery Dependent (pgm 461) ï ï ï ï ï ï ï ï ï ï ï ï ï ï

ALL Fishery Dependent (pgm 461) 2 ï 4.13 3.00 5.26 700 700 700 24 24 24 10 10 103.00

Gill Net Stretch Mesh Size (inches)

common range

3.00

ï

3.52

ï

ï

ï

Soak Time (hours) Water Depth (ft)Effort Data (yards f ished)

5.5

ï

3.5, 5.5

ï

3.5,5.5

2.62-3.26

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

3.0-3.26

2.62-3.26

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

ï

3.5-3.62

3.5

ï

3.5-3.62

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range

3.12-3.76

3.0-3.26

2.88-3.0

3.0-3.12

2.88-3.26

Gill Net Stretch Mesh Size (inches) Effort Data (yards f ished) Soak Time (hours) Water Depth (ft)

common range
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Figure 26.  Monthly landings by region for common species targeted in the large mesh estuarine gill net fishery (2001-2008). 
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Figure 27.  Monthly landings by region for common species targeted in the small mesh estuarine gill net fishery (2001-2008). 
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Figure 27.  Continued.  

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12

%
 o

f 
a
n

n
u

a
l l

a
n

d
in

g
s

Month

Atlantic Menhaden-Small Mesh

Albemarle Sound

Core Sound-south

Pamlico/Neuse River

Pamlico Sound

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12

%
 o

f 
a
n

n
u

a
l l

a
n

d
in

g
s

Month

Striped Mullet-Small Mesh

Albemarle Sound

Core Sound-south

Pamlico/Neuse River

Pamlico Sound

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12

%
 o

f 
a
n

n
u

a
l l

a
n

d
in

g
s

Month

Weakfish-Small Mesh

Albemarle Sound

Core Sound-south

Pamlico/Neuse River

Pamlico Sound

0

10

20

30

40

50

60

70

1 2 3 4 5 6 7 8 9 10 11 12

%
 o

f 
a
n

n
u

a
l l

a
n

d
in

g
s

Month

Sea Mullet-Small Mesh

Albemarle Sound

Core Sound-south

Pamlico/Neuse River

Pamlico Sound



 
 
 

72 
 

 

 

 

Figure 27.  Continued.   
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Table 19.  Species composition (top 99% by weight) from the Pamlico Sound Independent Gill 
Net Survey (Program 915) for 2003-2008 (sample number=3,651). 

      
     

Mean 

 
Weight (lbs) Number fish weight  

Species Mean Percent Mean Percent (lbs) 

cownose ray 16.8 23 1.3 1.7 12.6 

Atlantic menhaden 15.9 22 45.5 57.7 0.4 

bluefish 5.3 8 5.0 6.4 1.1 

red drum 5.1 7 2.0 2.6 2.4 

gizzard shad 4.4 6 5.0 6.3 0.9 

longnose gar 4.2 6 1.1 1.4 3.8 

striped bass 2.9 4 0.9 1.1 3.2 

striped mullet 2.4 3 2.0 2.5 1.2 

southern flounder 2.2 3 1.9 2.5 1.1 

hickory shad 1.5 2 1.2 1.6 1.3 

spot 1.1 2 2.4 3.1 0.5 

blue crab 1.1 2 3.6 4.5 0.3 

black drum 0.9 1 0.6 0.7 1.6 

spotted seatrout 0.9 1 0.4 0.5 2.0 

common carp 0.7 1 0.1 0.2 6.4 

horseshoe crab 0.7 1 0.2 0.2 4.3 

Atlantic croaker 0.7 1 1.0 1.3 0.6 

white catfish 0.7 1 0.4 0.5 1.5 

spiny dogfish 0.4 1 0.1 0.1 5.6 

weakfish 0.4 1 0.6 0.7 0.8 

bowfin 0.4 1 0.1 0.1 4.1 

white perch 0.4 1 0.7 0.9 0.6 

smooth dogfish 0.4 1 0.2 0.2 2.4 

American shad 0.2 0 0.1 0.1 3.0 

houndfish 0.2 0 0.1 0.1 3.8 

Moxostoma suckers 0.2 0 0.1 0.1 2.7 

pinfish 0.2 0 0.5 0.6 0.3 

Spanish mackerel 0.2 0 0.1 0.2 1.1 

southern kingfish 0.2 0 0.2 0.3 0.6 

sheepshead 0.0 0 0.0 0.1 2.2 

gulf flounder 0.0 0 0.1 0.2 0.7 

Atlantic sturgeon 0.0 0 0.0 0.0 4.0 

largemouth bass 0.0 0 0.0 0.1 1.6 

Atlantic spadefish 0.0 0 0.1 0.1 0.7 
double-crested 
cormorant 0.0 0 0.0 0.0 5.3 

striped bass x white 0.0 0 0.0 0.0 2.5 
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Figure 28.  Length frequency of spotted seatrout captured from Program 915 (Independent gill 

net survey), 2003-2008.   

 

 
 

Figure 29.  Length Frequency of spotted seatrout captured from gill net selectivity study 
(Program 462) on the Neuse River, NC-Fall 2005 and 2006.   
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Table 20.  Percent "At-Net" Mortality of spotted seatrout caught by mesh size (3"-4.5" 
combined), by month, in the DMF Independent Gill net Sampling Program (P 915), 
2003-2008. 

 
 
 
 
 
 

Table 21.  ñAt-net" mortality estimates, by mesh size, for spotted seatrout captured in the gill net 
selectivity study, Neuse River, NC, 2005 and 2006.   

 

 
 
 
 
 
 
 
 

 
  

Month %Mortality N

Feb 20 15

Mar 35 31

Apr 40 95

May 53 185

Jun 75 134

Jul 76 110

Aug 74 99

Sep 87 224

Oct 64 198

Nov 37 186

Dec 17 63

Total 60 1,340

Status N Percent N Percent N Percent N Percent

Alive 25 51% 32 60% 20 83% 77 61%

Dead 24 49% 21 40% 4 17% 49 39%

Total 49 53 24 126

3.5" Mesh 4" Mesh 4.5" Mesh Total
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DMF gill net release mortality 
Estimate dead spotted seatrout discards resulting from the release mortality associated with gill 
nets: 
 
From 1999 to 2000, DMF conducted studies to determine the short-term mortality associated 
with the release of spotted seatrout from estuarine gill nets.  During this study, delayed mortality 
estimates were conducted for small (<4 ½ inch) stretch mesh gill nets set in Roanoke Sound, 
Core Sound, and the Neuse River (Price and Gearhart 2002b).  Spotted seatrout were held in 
pens (72 hours) to determine delayed mortality.  Trials were held throughout the spring/summer 
(Mar-Aug) and fall/winter (Sep-Feb) in Outer Banks sites (Roanoke Sound and Core Sound) 
and River sites (Neuse River).   
 
Overall delayed mortality for spotted seatrout averaged 30% throughout the spring/summer 
(Mar-Aug) and fall/winter (Sep-Feb) trials.  Spotted seatrout displayed increased total mortality 
in 3.0 inch stretch mesh panels (Price and Gearhart 2002b).  Delayed mortality of spotted 
seatrout decreased from the spring/summer trials to the fall/winter trials at the Outer Banks 
sites.  The decreased delayed mortality for these fish in the fall/winter trials is likely a reflection 
of the cooler water temperature and corresponding increased dissolved oxygen content 
observed at the Outer Banks site from November through March.  The gill net soak times were 
approximately the same (~12 hrs), being set at dusk and retrieved near daylight, thus no 
relationship between soak time and mortality was available.   
 
Results of this study suggest that location (Outer Banks or River sites), dissolved oxygen, and 
mesh size significantly affect the survivability of spotted seatrout captured in gill nets (Price and 
Gearhart 2002b).  Delayed mortality of spotted seatrout was significantly lower at the river sites 
(23%) when compared to the Outer Banks sites (42%; Table 23).  Mortality was higher at Outer 
Banks (mean salinity = 19 ppt) sites for both trials, which suggests a decreased salinity 
tolerance for these fish.  Overall delayed mortality averaged 30% in this study, but these are 
likely over-estimates due to the confounding factors of handling, transport, confinement, and 
tagging stress that may play a role in the observed mortality of these fishes.  An extensive 
literature review revealed limited, existing information on delayed mortality estimates from gill 
net fisheries.   
 
RCGL gill net release mortality  
Data on the harvest and release of spotted seatrout captured in gill nets under the Recreational 
Commercial Gear License 
 
The estimated catch of spotted seatrout taken in large and small mesh gill nets by RCGL 
holders are presented in Table 24.  The majority of spotted seatrout, by far, are caught in small 
mesh gill nets.  The number of trips has remained fairly constant since 2004, but the number 
and pounds of spotted seatrout harvested has increased steadily from 2004 to 2008.  The 
number of estimated discards was highest in 2003 with as much as 49% of spotted seatrout 
caught in small mesh gill nets discarded.  Annual estimates of spotted seatrout harvested by 
RCGL holders ranged from 7,000 to 21,904 pounds from 2002-2008.   
 
The number of trips, landings, and discards of spotted seatrout taken by RCGL holders peaks 
during the month of October each year (Table 25).  Exceptions occurred in 2002 when trips and 
the number of discards were highest in October but harvest was highest in May, and in 2003 
when harvest was highest in January (most likely a reflection of harvest during a cold stun  
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Table 22.  The total number of DMF observed commercial gill net trips by year and mesh size, 
2001-2008. 

 

 
 

Table 23.  Delayed mortality of spotted seatrout captured during the small mesh gill net discard 
mortality study conducted at Outer Banks (high salinity) sites and River (low salinity) sites 
throughout Roanoke Sound, Core Sound, and Neuse River, NC, 1999-2000. 

 

 

#Observed #Sublegal (<12")

Mesh Year Trips Spotted Seatrout 

large 2001 138 3

large 2002 163 3

large 2003 102 0

large 2004 458 6

large 2005 356 3

large 2006 350 4

large 2007 125 4

large 2008 256 6

large Total 1,948 29

small 2001 64 0

small 2002 31 0

small 2003 32 0

small 2004 82 0

small 2005 118 2

small 2006 107 0

small 2007 5 0

small 2008 25 1

small Total 464 3

Outer Banks River

Dead Alive % Mort Dead Alive % Mort

5 7 42 6 20 23

Outer Banks River

Dead Alive % Mort Dead Alive % Mort

8 14 36 5 14 26

Spring/Summer

Fall/Winter
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event) and the proportion of discards was highest in April.  
 
Estimates of spotted seatrout catch by RCGL holders, by region are presented in Table 26. 
The number of trips, landings, and discards of spotted seatrout were largest in the Pamlico and 
Southern regions of the state, with the Central region important in some years.  The amount of 
discards reported ranged from < 2% to as high as 61%. 
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Table 24.  Recreational Commercial Gear License (RCGL) spotted seatrout catch by year and gear type, 2002-2008. 

 

 

Trips Harvest Harvest Discard % Discard

Year Gear Number Number Pounds Number Number

2002 Large Mesh Gill Nets 435 334 908 86 26

Small Mesh Gill Nets 7,178 13,335 20,896 2,336 18

All 7,613 13,669 21,804 2,422 18

2003 Large Mesh Gill Nets 363 386 813 95 25

Small Mesh Gill Nets 2,750 5,945 10,679 2,886  49

All 3,113 6,331 11,492 2,981 47

2004 Large Mesh Gill Nets 207 28 112 28 100

Small Mesh Gill Nets 3,842 3,694 6,888 1,127 31

All 4,049 3,722 7,000 1,155 31

2005 Large Mesh Gill Nets 233 211 631 0 0

Small Mesh Gill Nets 3,919 5,888 8,831 1,171 20

All 4,152 6,099 9,462 1,171 19

2006 Large Mesh Gill Nets 231 315 430 151 48

Small Mesh Gill Nets 4,860 7,174 12,003 1,615 23

All 5,091 7,489 12,433 1,766 24

2007 Large Mesh Gill Nets 530 331 863 48 15

Small Mesh Gill Nets 4,481 8,060 12,899 1,726 21

All 5,011 8,391 13,762 1,774 21

2008 Large Mesh Gill Nets 551 292 549 36 12

Small Mesh Gill Nets 4,130 8,646 13,757 1,157 13

All 4,681 8,938 14,306 1,193 13
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Table 25.  Recreational Commercial Gear License (RCGL) spotted seatrout catch by year and 
month, 2002-2008. 

Year Month Number Percent Number Percent Pounds Percent Number Percent

2002 1 26 0.3 128 0.9 224 1.0 0 0.0

3 870 11.1 538 3.9 965 4.4 166 6.6

5 696 8.8 3,495 25.5 5,350 24.5 216 8.7

6 966 12.3 1,253 9.1 1,916 8.8 121 4.8

7 563 7.2 2,529 18.4 4,373 20.0 136 5.4

8 568 7.2 539 3.9 858 3.9 80 3.2

9 781 9.9 1,163 8.5 1,790 8.2 492 19.7

10 2,403 30.6 2,406 17.5 3,839 17.5 614 24.6

11 840 10.7 1,317 9.6 1,722 7.9 566 22.6

12 152 1.9 351 2.6 837 3.8 110 4.4

All 7,864 100.0 13,718 100.0 21,876 100.0 2,501 100.0

2003 1 67 1.8 2,016 31.8 3,792 32.7 475 14.3

2 199 5.5 141 2.2 243 2.1 8 0.2

3 218 6.0 277 4.4 604 5.2 50 1.5

4 375 10.3 741 11.7 1,400 12.1 1,782 53.6

5 227 6.2 357 5.6 678 5.8 35 1.0

6 190 5.2 223 3.5 436 3.8 74 2.2

7 403 11.1 744 11.7 1,266 10.9 123 3.7

8 376 10.3 270 4.3 419 3.6 309 9.3

9 317 8.7 266 4.2 498 4.3 92 2.8

10 837 23.0 896 14.1 1,596 13.8 50 1.5

11 435 11.9 416 6.5 660 5.7 329 9.9

All 3,642 100.0 6,347 100.0 11,592 100.0 3,327 100.0

2004 2 71 1.7 107 2.8 192 2.7 59 4.8

3 48 1.1 135 3.6 280 4.0 106 8.5

4 43 1.0 0 0.0 0 0.0 99 8.0

5 74 1.7 78 2.1 106 1.5 9 0.7

6 80 1.9 130 3.5 191 2.7 0 0.0

7 472 11.0 236 6.3 526 7.4 290 23.3

8 571 13.4 589 15.7 1,037 14.7 18 1.4

9 352 8.2 402 10.7 763 10.8 83 6.7

10 1,860 43.5 1,462 38.9 2,904 41.0 493 39.7

11 605 14.1 418 11.1 649 9.2 53 4.3

12 98 2.3 203 5.4 430 6.1 31 2.5

All 4,274 100.0 3,760 100.0 7,079 100.0 1,243 100.0

Trips Harvest Harvest Discard
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Table 25. Continued. 

   


